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I. Field
[0002] The present disclosure relates generally to communication, and more specifically

to techniques for performing random access in a wireless communication network.

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These networks may be multiple-access networks capable of supporting multiple users
by sharing the available network resources. Examples of such multiple-access networks
include Code Division Multiple Access (CDMA) networks, Time Division Multiple
Access (TDMA) networks, Frequency Division Multiple Access (FDMA) networks,
Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA (SC-FDMA)
networks.

[0004] A wireless communication network may include a number of base station that
can support communication for a number of user equipments (UEs). A UE may
perform random access in order to establish a connection with a base station. The UE
may send pertinent information used to establish the connection. It is desirable to

efficiently send the information during random access.



SUMVARY 100051Techni ques for sending a nessage for random access by a
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[0008] In yet another aspect, a UE ID of one of multiple types may be sent for random
access. In one design, a UE may set a format field of a message to a first value to
indicate a first type of UE ID being sent in the message (e.g., for attachment) or to a
second value to indicate a second type of UE ID being sent in the message (e.g., for
subsequent access). The UE may generate the message comprising the format field and
a UE ID of the type indicated by the format field. The UE may send the message for

random access.



[0015] FIG 6 shows a Medi um Access Control (MAC) PDU for Message 3.
[0016] FIGS. 7A to 7C show three MAC sub-headers. [0017]FIGS. 8A to 8D
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shows a process for sending a nessage on a control channel

reserved channel identifier for random access. [0019]FIG 10 shows a
process for sending a nmessage and addi tgonal information for random
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sending a WE I D for random access. [0022] FIG 13 shows a process for
sending a %'g‘é{ge for random access. [0023]FIG 14 shows a bl ock
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[0024] The techni ques described herein may be used for various

wi rel ess communi cati on nBRBFKBESGERIPELO THWAWMS OFDVA,
SC- FDI\/l![St3 d ot he t i, and "systent are
of ten usegl mter?:dz;gge %<§WI1~£QW nei(\:/a\gi? may |rrpl enent a radio
t echnoll®dyl such BE:.Onhees Blatociﬂeitcrc@sfquaabnﬁdqbimeAcbwTe(rﬂﬂmA)utlon (LTE).

of " coMRm200bic v Rt SR B bk EPinRh A B

net wor koonsyy i npl BIR ﬂtshaw£ adie@sag@ﬂmmr@gyncﬁm&cca@ pac@b@b irsysgem f or
Mobi | e Communi ca% ons . An OFDVA network may inplenent a radio
t echno I[Qﬂ’éﬁ‘/ such é\FBPW%EFO EFPRAS (CIE‘%%?TQ}Q) Me*@f‘%"r %ln%%fapéo@ﬁ?fééﬁﬁﬂ‘ifd“re

(UVB) , [doiE 802. iks 6\hbs o Melifen RBsslCorndh gMb% g
Fl ash. OFDMr), etc, E-UTRA enploys WO 2009/ 086188PCT/ US20081087815 4

OFDVA d8P16lhe dowﬁlGSﬂZAetnaCss@o‘mee MG pd-hpptlernk. 3GPP Long Term

Evol ut iigh7(LTE) r

net wor tgb?tr]chl tec?ftﬁéelgﬁq? |8%§38%;fmgn%§b ﬁ\%%%%%%%#@%ﬁ%&%s
LTE andei®&EM ar e Hﬁfﬁcﬁ shed & prabessufoenesdifg @mmessagr gani @atrolochanastedith a
"3rd Generatjon (E g(i hﬁf“Pfho%l §SGPP) cdma2000 and UMB are
descri bed i 5058%’8 b Pé%{ﬂl §t1on named "3rd Generation
Part nenq@hop Pr oj Bd. 13"3116\'?793%2()0635]:@)? seildiigd 4 Ynesfa8¢ bidd RARSRRT irFor@fatibh Gor
techni ques are descri bed below for LTE, and LTE term nol ogy is used
in nuch of fWEHEEE  ption bel ow. [0025]FIG 1 shows a wirel ess

conmunii@agj on NeEMRIK shods o WHCER BP¥nBiRg @ndsddse with a short MAC-I for random

access.

[0021] FIG. 12 shows a process for sending a UE 1D for random access.
[0022] FIG. 13 shows a process for sending a message for random access.
[0023] FIG. 14 shows a block diagram of an eNB/base station and a UE.
DETAILED DESCRIPTION
[0024] The techniques described herein may be used for wvarious wireless

communication networks such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other networks. The terms “network™ and “system” are often used interchangeably. A
CDMA network may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. ¢dma2000 covers 15-2000, IS-95 and 1S-856 standards. A
TDMA network may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA network may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-
Fi), IEEE 802.16 (WiMAX), 1IEEE 802.20, Flash-OFDM®, etc. E-UTRA employs
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| ogi cal and transport channels that are not shown in Table 1 for

simplicity.

Table 1 - Logical and Transport Channels in LTE Type

Channel CQ@@Fﬁ%g%EﬁfoDescription Logi cal CCCH Conmon CQEEH@%mQﬂﬁ el

Carry contro

/froma LIE not known to the networ ogl ca

DCCH Dedi cated Control Channel Carry control data to/froma LIE known
to the network. Logical DTCH Dedicated Fraffic Channel

[0028]

[0029]

[0030]

between an eNB and a UE. A dashed line with double arrows indicates a UE
performing random access.

FIG. 2 shows example protocol stacks 200 for a control plane in LTE. The
control plane carries signaling between a UE 120 and MME 130 via an eNB 110, UE
120 may communication with MME 130 via a Non-Access Stratum (NAS) control
protocol. NAS may perform various functions such as Evolved Packet System (EPS)
bearer management, authentication, mobility handling, paging origination, security
control, etc. UE 120 may exchange signaling messages with eNB 110 via Radio
Resource Control (RRC). RRC may perform functions such as RRC connection
management, UE measurement reporting and control, radio bearer (RB) control,
mobility functions, broadcast, paging, etc.

RRC messages may be exchanged between UE 120 and eNB 110 via Packet
Pata Convergence Protocol (PDCP), Radio Link Control (RLC), and Medium Access
Control (MAC), which are sublayers of Layer 2 (L2). Each protocol receives service
data units (SDUs) from a higher sublayer/layer and provides protocol data units (PDUs)
to a lower sublayer/layer. PDCP may perform various functions such as ciphering (i.e.,
encryption) and integrity protection for control plane, ciphering and header compression
for user plane, ctc. RLC may perform various functions such as (i) segmentation and
concatenation of RLC SDUs and error correction through Automatic Repeat reQuest
(ARQ) at a transmitting entity and (ii) duplicate detection of lower layer SDUs, re-
ordering of RL.C SDUs, and in-order delivery of upper layer PDUs at a receiving entity.
MAC may perform various functions such as mapping between logical channels and
transport channels, multiplexing and demultiplexing of RLC PDUs for logical channels
into/from transport blocks for transport channels, traffic volume measurement reporting,
error correction through Hybrid ARQ (HARQ), priority handling between logical
channels of a UE, priority handling between UEs via dynamic scheduling, transport
format selection, padding, etc. The functions performed by RRC, PDCP, RLC and
MAC in LTE may be provided by equivalent protocols in other radio technologics. UE
120 further communicates with eNB 110 via E-UTRA air-link interface at the physical
layer (PHY).

MAC may provide data transfer services via logical channels. A set of logical
channels may be defined for different data transfer services offered by MAC. MAC

may also utilize a set of transport channels to carry data for the logical channels. The
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logical and transport channels that are not shown in Table 1 for simplicity.

Table 1 — Logical and Transport Channels in LTE

Type Channel Channel Name Description

Common Control | Carry control data to/from a UE not

Logical CCCH Channel known to the network.

Logical DCCH Dedicated Control | Carry control data to/from a UE

Channel known to the network.
. Dedicated Traffic
Logical DTCH Channel Carry user data to/from a UE,
Random Access Carry random access preambles on
Transport | RACH Channel uplink from a UE.

Uplink Shared Carry uscr data and control data on

Transport | UL-SCH Channel uplink from a UE,

Downlink Shared | Carry user data and control data on

Transport | DL-SCH Channel downlink to a UE.

[0032] FIG. 3 shows a mapping of some logical channels to transport channels for the
uplink in LTE. On the uplink, the CCCH, DCCH and DTCH may be mapped to the
UL-SCH. A UE may use the CCCH when the network does not know the identity of
the UE and may use the DCCH when the network knows the identity of the UE. On the
downlink, the CCCH may be mapped to the DL-SCH (not shown in FIG. 3).

[0033] A UE may perform a random access procedure in order to access the network

L3I ¥4

and/or for other purposes. The terms “random access”, “system access”, and “access”
may be used interchangeably. For example, the UE may perform the random access

procedure for the following random access scenarios:

* RRC connection re-establishment,

e Attachment to the network, e.g., based on an International Mobile Subscriber
Identity (IMSI), or



RRC connection re-establishnment, Attachnment to the network, e.g.,
based on an International Mobile Subscriber Identity (IMSI), or WO
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scheduled transmission and may send a message on the DL-SCH for contention
resolution, if necessary (step 4). A collision may occur when multiple UEs send the
same RA preamble on the RACH. Contention resolution may be performed to resolve

which UE is granted access.

[0037] The random access procedure for LTE is described in 3GPP TS 36.213, TS
36.300, TS 36.321 and TS 36.331, which are publicly available.
[0038] The first scheduled transmission in step 3 is referred to as Message 3 in most of

the description below. Table 2 lists different types of information that may be sent in
Message 3 for different random access scenarios/types, in accordance with one design.
IMSI is a UE identity (ID) that is globally unique. S-TMSI is a UE ID that is unique
within a network. Cell Radio Network Temporary Identifier (C-RNTI) is a UE 1D that
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also gives the number of bits for each type of information in accordance with one

design. Other types of information may also be sent for each random access type.

Table 2 — Initial bit counts for Message 3

Random Access Type
Layer ]:I:eR_ (e:stca?)lllizﬁ(r:rtf; Attachment Subsequent Access
o Old cell ID; 9 bits,
) . e Initial UE identity o Initial UE identity
RRC * Old C-RNTL 16 bits, | 1y gy g4 pits (S-TMSI): 40 bits
* MAC-T: 32 bits, e Establishment causc: | o Establishment cause:
e Frequency info: 14 3 bits 3 bits
bits
PDCP PDCP without MAC-I: 8 bits
RLC RLC-TM: 0 bit
MAC MAC header: 16 bits
PHY Physical layer CRC: 24 bits
RRC bits 71 87 43
Other bits 48 48 48
Total bits 119 135 91

[0039]

[0040]

The UE may be allocated an uplink grant for sending Message 3. In one design,
the uplink grant may be at least 80 bits and may be given in multiple of 8 bits, e.g., 80
bits, 88 bits, 96 bits, etc. The minimum uplink grant of 80 bits may be selected based
on various factors such as the amount of information to send in Message 3, the desired
performance at cell edge, etc. Fewer bits (e.g., 72 bits) or more bits may also be
supported for the minimum uplink grant.

As shown in Table 2, the total number of bits for Message 3 for each random
access type exceeds the minimum uplink grant of 80 bits. It may be desirable to reduce
the total number of bits for Message 3 so that Message 3 can be sent with the mimimum

uplink grant. It may also be desirable to define a single format for PDCP, RLC and
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MAC for Message 3. The total number of bits for Message 3 may be reduced as
described below.

For RRC, one of a limited number of RRC message sizes may be supported for
an RRC message sent on the CCCH for Message 3. In one design, RRC message sizes
of 48 bits and 96 bits may be supported. A 48-bit RRC message or a 96-bit RRC
message may be sent in Message 3 depending on the uplink grant size.

For RRC connection re-establishment, Message 3 may comprise an RRC
Connection Re-establishment Request message or some other RRC message. In one
design, the number of bits for the RRC message for RRC connection re-establishment
may be reduced by omitting the 32-bit MAC-I as well as the frequency information.
MAC-I may be used to verify a UE sending the RRC message and may act as a trigger
for switching an S1 data path for the UE on the network side. The omission of MAC-I
from the RRC Connection Re-establishment Request message may delay the path
switching until an RRC Connection Reconfiguration Complete message (which may be
integrity protected) is sent by the UE in an RRC connection re-establishment procedure.
In another design, a short MAC-I of a smaller size may be generated and sent in the
RRC message. For example, 2 16-bit short MAC-I may be generated based on 16 most
significant bits (MSBs) of a full MAC-I and may be sent in the RRC message. In yet
another design, a short MAC-I may have a variable size, which may be dependent on
the uplink grant size. For all designs, a 48-bit RRC message may be sent for RRC
connection re-establishment and may be filled with a sufficient number of padding bits,
if needed.

For attachment, Message 3 may comprise an RRC Connection Request message
or some other RRC message. In one design, the size of an initial UE ID (e.g., an IMSI)
may be reduced, if needed, so that the RRC message can fit one of the supported RRC
message sizes. An IMSI may be composed of a 3-digit mobile country code (MCC), a
2-digit or 3-digit mobile network code (MNC), and a mobile station identification
number (MSIN) that is unique within a network. An IMSI may have a length of
between 6 and 21 decimal digits, and 15 digits may be the typical length of the IMSI in
LTE.

In one design, the IMSI may be conveyed using binary representation (instead of
hexadecimal representation) in order to increase the amount of IMSI information that

can be sent in an RRC message of a given size. Each decimal digit of the IMSI may be
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grant for the UE and may convey the uplink grant size to RRC. RRC may then include
as many IMSI digits or bits as possible in the RRC message.
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Total bits 80 80 80

In another design not shown in Table 3, a random ID may be sent instead of a
partial IMSI for attachment. The random ID may be a pscudo-random value selected by
the UE, a hash value generated by hashing the IMSI or some other UE ID, or a value
obtained in other manners. The random ID may have a fixed size (e.g., 40 bits to match
the size of the S-TMSI) or a variable size (e.g., dependent the uplink grant size).

In another design, the Format field may indicate one of multiple types of UE 1D
being sent in an RRC message. For example, the Format field may be set (i) to ‘0" to
indicate an S-TMSI being sent in the RRC message for subscquent access or (ii) to ©1°
to indicate a partial IMSI or a random ID being sent in the RRC message for
attachment.

FIG. 5 shows a design of processing to generate Message 3 in LTE. Message 3
may include all of the information for RRC shown in Table 3. In one design, Message 3
may have a fixed length (e.g., 80 bits) for all random access types. In another design,
Message 3 may have different lengths for different random access types, different
uplink grant sizes, etc.

In one design, a transparent mode of operation may be defined for PDCP to
support transfer of an RRC message on the CCCH for random access. In the transparent
mode, PDCP may neither perform integrity protection nor ciphering for the CCCH
carrying the RRC message, and a PDCP header may be omitted in the transfer of the
CCCH. PDCP may be informed to operate in the transparent mode and may then
perform no operation for the CCCH. PDCP may receive the RRC message as a PDCP
SDU and may provide this RRC message as a PDCP PDU. Alternatively, RRC may
pass the RRC message directly to RLC, and PDCP may be bypassed altogether for
transfer of the RRC message on the CCCH. In any case, omitting the PDCP header may
save 8 bits and may allow the size of Message 3 to be reduced to 80 bits, as shown in
Table 3.

RLC may operate in a transparent mode (TM) for the CCCH. In this case, RL.C
may receive the PDCP PDU as an RLC SDU and may simply pass the PDCP SDU as an
RLC PDU.

MAC may receive the RLC PDU as a MAC SDU and may also receive an
indication of the MAC SDU comprising an RRC message sent on the CCCH. MAC
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may generate a8 MAC PDU containing a MAC header and a MAC payload. The MAC
header may have the format described below. The MAC payload may include (i) the
MAC SDU carrying the RRC message and (ii) possibly other information and/or
padding. The physical layer may generate a 24-bit cyclic redundancy check (CRC) for
the MAC PDU, append the CRC to the MAC PDU, and provide a PHY PDU. The PHY
PDU may be sent as Message 3.

FIG. 6 shows a design of a MAC PDU 600 that may be used for Message 3.
MAC PDU 600 includes a MAC header 610 and a MAC payload 620. MAC header
610 includes N MAC sub-headers 612a through 612n, where N may be an integer value
of one or greater. Each MAC sub-header 612 may have a format described below.
MAC header 610 may also include a padding sub-header 614 if MAC payload 620
includes a padding field 624. MAC payload 620 includes N MAC payload units 622a
through 622n. Each MAC payload unit 622 may be a MAC control element {(CE) or a
MAC SDU. The n-th MAC sub-header 612 is associated with the n-th MAC payload
unit 622, where 1<sn<N.

FIG. 7A shows an 8-bit MAC sub-header 710 that may be used for a MAC SDU
for Message 3. In this design, MAC sub-header 710 includes an R/R/E/LCID sub-
header composed of two 1-bit reserved (R) fields, a 1-bit extension (E) field, and a 5-bit
logical channel 1D (LLCID) field. The reserved fields are reserved for future use. The
extension field indicates whether another MAC sub-header will follow in the MAC
header. The LCID field carries an LCID of a logical channel having its data sent in the
associated MAC SDU. Data for one or more logical channels may be sent in a stream
of MAC SDUs. Each logical channel may be assigned a different LCID. A MAC PDU
may carry (1) the LCID of a logical channel in the LCID field of a MAC sub-header and
(11) data for the logical channel in a MAC SDU.

In one design, a specific LCID may be reserved and used to indicate that a MAC
SDU carrics an RRC message sent on the CCCH for Mcssage 3. In onc design, the
reserved LCID has a value of ‘00000’ (binary). Other values may also be used for the
reserved LCID. A UE may send an RRC message on the CCCH for any of the random
access types shown in Table 2 or on the DCCH for handover access. The reserved
LCID may allow MAC at the UE to process the CCCH for Message 3 in the same

manner as for other logical channels mapped to the UL-SCH, which may simplify
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625" wher o AR FheRdtor RSB SIRH 0300 ABng 1l ChER DTG ARG a0 e
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an RRC message sent on the CCCH, e.g.,, whenever possible in order to reduce
overhead. In one design, 16-bit MAC sub-header 720 may be used for a MAC SDU



1005711 n one design, a specific LCID nmay be reserved and used to
indicate that a MAC SDU carries an RRC nessage sent on the CCCH for

Message 3 &g esign, the reserved LC D has a val ugcofis20086898s
( bi nary).wgﬁbé}r vgﬁues may al so be used for the reserved LCID. A fJE

may send an RRC nessage on the CCCH for any of the random access
types shown in Table 2 or on the DCCH f@gr handover access. The
reserved LCID may all ow MAC at the UE to process the CCCH for Message
3 in the samerfimnareRREInésgdgeatiarn the IAL, wiranoqlizd fappdde tootht lpeesence

UL- SCH, whic inmplif WO 2009/ 086188PCT/ US2008/ Q87 14
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used for a C SDU.” MAC sub-header 730 includes an RRR E/LC F/ L

sub- header &bhpaaderdonay hopatldey (inyiead of heas filled with uger daty). ¢ Cipherengsafyser
field, a 5-hj | D f - ' -bi t1 & engt

field The P%t%n“léa ﬁtfgﬁ@sab%eat]‘ “?%%‘-a%%&ﬁ“‘é#“ﬁ?e 18- ﬁ’tr@‘ieéﬁ"ét '!F{Mf’ilt o bi@s
used. MAC sdtsitablademo?$tdmmagr e irsthd NMAEL payload geArVARCSBESsoget dndrmseibly

than 127 octets. .[0061] In,the des wn. in FlG. 7A the length
el may. baESHEEERtBA Riers (o HESHErC e Yeleiio s o

t ransmiédesng ent FIG. $wdhales paskilinngf sadALL PBUEH 19 cagyiap tah (RRCraigsdage on the
perfornmed in various manners w thout .l epgt [ .. 1n one design,
MAC and/ or REEHforimRInNmuRsitk gt ahtd ﬁgrs-rrefﬁ@&btﬁ%ﬁmnﬁ@dm AC s
wi t hout any windi gt dr@n: N1 oSG 15 URFATE 8eteRoad 681D R HRRB-HBY A sub-header
inplicit in MAC and/or RRC at the receiving entity. An upli nkLgrant

sent in Mesda@shovmiafFlFe7dendmuyisdelsyedmasaneChbysubdioaden Vo Ll seld
size. In thisy\eas g?b-H@aqgﬂ &9 H}%}' c%ﬁf {ﬂ%rrésep&red sedyhididPmer ﬁlté'(fr)rgIQUrBM

MAC at the transmtting entit e receiving entity, MA
si nply pass carikiA@ BRU messagoCelt apthedCCRE, MAG JRRC Sidhynay earty @l8ybit RRC

infornmation el ements, in th d may..i gnore th ddi.ng.

[0062] 1 andtarEaet; 4 kO BERE GoRdebE 18 Sl N nRR thlimapy, o
that may i ndilgeg@nnhetierTherk O mdge paylindadctRO ifsrmesibh yhaign tnhEable 3.
oot Then PRRHIEARSGRGR Tt det U B ATRREh ol el
[ 0063] ljjogene desirga. sB-shbws Mﬁ@si?ru br headerrDil 20Rymhkg SRR J BlssAgdie a
SDU carryi n?m‘an RRC msssage sent on the CCCH, whenever possible

in order to laraefuipbink\eeanhehd28 prs.oMEAGERY 20 irhiskt 4 WAAC b e 872 710
may be used d@ty Ml R Yub-NR2H R4 QRPABIBETE14SANRE/ AB-(BAR: 822 may be 8-
bit MAC sub-header 710 with the LCID field carrying the reserved LCID. MAC SDU
824 may carry a 96-bit RRC message sent on the CCCH for any of the random access
types listed in Table 3. The larger RRC message may carry a full IMSI for attachment
and/or other information.
[0067] FIG. 8C shows a design of a MAC PDU 830 carrying an RRC message and
other information. MAC PDU 830 includes a MAC sub-header 832 for BSR (or a BSR
sub-header), a MAC sub-header 834 for CCCH, a BSR MAC CE 836, and a MAC SDU



carrying an RRC nessage sent on the CCCH, when required (e.g., due to
the presence of padding) or if appropriate (e.g., to fill the MAC
payl oad) . i y be perforned by MAC with an exi sty -
sub- header‘f’?g@b}ggséﬁng, which is referred to as a padd%ggﬂlga@ggggﬁer.
[ 0064] MAC may be responsi ble for packing a transport bl ock and
generating a MAC PDU conposed of a MAC jgwader and a MAC payl oad. MAC
may send a MAC SDU carrying an RRC nessage in the MAC payload. If the
upl i nk gr ang3$.s BSRf fubdicaddr| 332 maaygbs atan MBGendyy tidt SodigaaethatpeesandyhE
CE for a buffer st s.repart SR).. or power headroom.report. (FUR)
and may senhﬁtﬁ@ﬁ%%ﬁ“ﬁﬁ”%%&%p%g&%' F?‘pef%g“ H“&Vibﬁlg[‘)@]; MHC pab-
| ar ger t hanptduer MGy PkheandID held %i@%ﬁhé RE&AvAECITE TBERI A CSOBRS6 nthy
t he MAC payl oad ma% be padded (instead of being filled with user
data). G phé&¥rhg bakersans waes (ofal onddyise imeias) @ mayake npluded inathe MAC
t he random I g r
data i the: DG g oo fan Apthal 1o P RIARY ek pE b CRBUSR
i nf or mat i onmapycate asEbit on9&bMRREPDWssrgE nent\aar the GG forany . of the random
100651FI G §Aé ssqiv\és hat(_:ggsirgJ g)f a MAC PDU 810 carrying an RRC nessage
on the CCCH 6P AR I?‘nug‘fl'nk grant of 80 bits. MAC PDU 810

i ncl udgsesy MAC sHIG &M dRiwsSd desiintofon MAC BDU 8D4cardViig s UIR O et giie Sokiter

may be 8-bit MAC sub- header 7 sho in FIG YA _an y be referred
to as a COCHQTHRRAH P?éjd% ‘%‘3&%‘3’3&@1 udeBSRisu bkl 581 2 My sub-

carry the reseyed eldede aimid%%tsﬁblhtsﬁter WS -SBAR R4ACQa RiEe MACRISU
nmessage sent on the CCCH MAC S 814 may carry a 48-bit RRC messagg

sent on t he $8%Gen rardRRE fiskintidc th S stehesders42i iapniadicate she prepamenpf B

subsequent . resSa9 |_pGlge t@g I o0 et S

in Table 3. %Vlgggg%ggﬁﬁ@wﬁncl ud'e%%@%ﬁ Q&For y I%U%?ﬂ &(ﬁé;b?ﬁ:%‘é}
bits for CRZ20 b0066 IBla@l nBB hehofistha LEER ifghl afryagNGeRDUEBR0ITcardr (i) tg
an RRC nessage,fpor..a l.arger. uplink jts. C,P

i ncl udes a @@hsﬁ%lfi H‘éédﬁaetﬁggg‘? '?“5&1 E%@i{t? ogﬁ %%&?agﬁlgg %&‘é%gr g%‘g ey
MAC SDU 824indias thubrdsend @F p8RiZngReld 1362 8r theiNAVADS.UBSRaVAEr CH kA8 Wiatyh
the LODfield ca %yi n iﬂh% eserved LA D. MAC SDU 824 may carry a .

96-bit RRC ﬁ%@%{g@ g@h?“- # Pﬁ%f SEESHCPBE MG HIPURRE niY ey 48 P8 & 96-bit

types |iste@RMmiabiesedt od 1R ¢t@rETE: GBS 8Ag6m raeaesggrpéyn@ecf #l tantdVBl
for attachnment and/or other information. 10067] FI G 8C shows a design

of a MAC PDBagiee &gldr8iZnganinoRRe wrwfSeiget mmebestoh@adding bitsriq fidnthe

PDU 830 incbﬁgps a MAC sub-header 832 for BSR (or a BSR sub-header),
a MAC sub-header 834 for CCCH, a BSR MAC CE 836, and a MAC SDU WO
2009108888 PCT/ USKER &/A087 80 5hd 6 f838&xaBER duignhehdexkC F8lIsnayrybe @ RRC

sub- header that indicategs resence of. BSR MAC 836 int

Pu. | WaC suBRReEta SRS G0 R R ARG plin b Ny pisneeh MRS 1o
field carrynig chitgal RREMMMQFadeChDpoBHR, MAE icforBafonayneCak fymat buld @her
status report. (of. 1 or 3 bytes irt] size) and may be included in the,
MAC PDU whePRRAOH FaxKCcogiiaine 2 hutien siglul renpsin 2iHoaes hsadropm fepart Apghicating

nmessage. MAgowDhli B3 wWERNERSH R $8- ik troOliplBR- RikmBRen "85 836hs BiCIEN
the CCCH for any of the random access types |isted in Table 3

[0068] FI G gmadhioe DT @bsiignApRRL MAS2BDDa8 D8V a v ajabirgsizacRRO 48 or 96
nmessage, ot |.nf i I i ude
sub- neader B2,9r3 MRRLERAr, AR BRI Iaey (Bt s MAG SoULTE Byl gifts
846, a BSR MAGICE agi8icr heddA©nSRigoB0 ., ahd bitsiddiisngr §dned cth852z¢) BER be
sub- header 842.may, indic presence of BSR.NAC .848 .i.n 1t C
DU WG st HEniaC Bl Chiy NEC R TR e i g5 B AR U Y
and rmay haveandbm abbws.LCI D field carrying the reserved LCID and (ii)
the length field_ indicating the | ength of MAC 850.  Paddin
Sub- hed®EP 846 mighls ﬁﬁsswéﬂ%cqrﬁ@tﬁfégé%e?w fiyal %IDhJﬁ?ggnﬁiSE‘P‘Hn 5B Svie
MAC PDU.  BSROMACHi@EreBt &1 iR ordi@ bikds. 3tdr 8adpi Uplifk géfic fbd gibUf heke Sils@ddiSn,
the second, third and fourth columns indicate (i) whether or not the BSR sub-header, the

CCCH sub-header, and the padding sub-header, respectively, are included in the MAC



the second, third and fourth colums indicate (i) whether or not the
BSR sub- header, the CCCH sub-header, and the paddi ng sub- header,

respectiv dgncl uded in the MAC WO <
D oo5s o861 SRS be5e15 17 hends: and (ii) the si p& or 'CHEysLs

sub- header if included. The fifth, sixth and seventh col ums indicate
the size of a buffer status report, an |RRC nessage, and paddi ng,
respectively, if included in the MAC payl oad. The ei ghth colum gives
the total nheuderamff (ilyAke biz¢ 8f cadhi @b-Hesddr hisliedf Thbdifth kisth md feenth

second t hrough seventh c¢ol ums | ast col um ves the nu er of
CRC bits apaﬂm&wl}d&% SIS ﬁw%%e& ﬁéfubﬁw%&vgfﬁ%éémssqgabﬁ paddipgac
PDU Cont ent refygucti f/fﬁ’riﬁahdédp n ¢ ﬁA@g %bg&s THe! di h@bﬁ;ﬁ{n SvEE RS tal

Sub- header - header Paddin header
number of MAC bits, which is the sum of the bits in the second through seventh

columns. The last column gives the number of CRC bits appended to the MAC PDU by
the physical layer.

Table 4 —- MAC PDU Content for Different Uplink Grant Sizes

Uplink | BSR | CCCH |Padding| Buifer mI:g:;:Ge Total | PHY
Grant | Sub- Sub- Sub- | Status 7| Padding| MAC | CRC
Size | header | header | header | Report C ((J}EH Bits Bits
80 - 8 - - 48 - 56 24
96 8 8 - 8 48 - 72 24
112 8 8 - 24 48 - 88 24
128 - 8 - - 56 - 104 24
144 8 8 - 8 96 - 120 24
160 8 8 - 24 96 - 136 24
>160 8 8orl6 8 24 96 8*N |variable| 24

[0071] In the design shown in Table 4, an 8-bit or a 16-bit MAC sub-header may be

used for a MAC SDU carrying an RRC message sent on the CCCH. A 48-bit or 96-bit
RRC message may be sent in the MAC SDU depending on the uplink grant size. An 8-
bit or 24-bit BSR may be sent in a MAC CE if the uplink grant size is sufficiently large.
A MAC PDU may be filled with padding, if needed, in order to fill the MAC PDU.
[0072] In one design, only uplink grant sizes supporting incremental information may
be supported, and other uplink grant sizes may be disallowed. For the design shown in
Table 4, uplink grant sizes of 80, 96, 112, 128, 144 and 160 may be supported. The set
of supported uplink grant sizes may be selected to utilize only the 8-bit MAC sub-
header for the CCCH carrying an RRC message and to disallow padding of the MAC
PDU. In another design, a MAC CE and/or a MAC SDU for an RRC message may be

defined with more sizes in order to more fully utilize the available MAC PDU.
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A UE may receive an uplink grant of less than 80 bits and may not be able to
send an RRC message in Message 3. The UE may send just padding, or a BSR plus
padding, or nothing for Message 3.

FIG. 9 shows a design of a process 900 for performing random access. A UE
may send a message on a control channel for random access (block 912). The UE may
also send a reserved channel identifier to indicate the message being sent on the control
channel (block 914). The UE may send the message and the reserved channel identifier
on an UL-SCH carrying the control channel (block 916).

The message sent on the control channel may comprise an RRC message sent on
the CCCH for random access by the UE. The RRC message may comprise an RRC
Connection Re-establishment Request message for RRC connection re-establishment, an
RRC Connection Regquest message for attachment or subsequent access, etc, The
reserved channel identifier may comprise a reserved LCID, which may have a value of
zero. The UE may generate a MAC SDU comprising the RRC message and may
generate a MAC sub-header comprising the reserved LCID, The UE may then generate
a MAC PDU comprising the MAC sub-header and the MAC SDU and may send the
MAC PDU on the UL-SCH.

FIG. 10 shows a design of a process 1000 for sending a message and additional
information for random access. A UE may send a message in a PDU, with the message
being sent on a control channel for random access by the UE (block 1012). The UE
may send additional information in the PDU if the PDU can accommodate the
additional information {(block 1014). The additional information may comprise a buffer
status report for the UE, a power headroom report for the UE, data for the DCCH, data
for the DTCH, etc. The PDU may have a variable size determined based on an uplink
grant for the UE. The UE may pad the message, if needed, to obtain a predetermined
message length and/or may pad the PDU, if needed, to fill the PDU (block 1016).

In one design, the message may comprise an RRC message sent on the CCCH
for random access by the UE. The PDU may comprise a MAC PDU. The UE may
generate a MAC SDU comprising the RRC message. The UE may also generate a
MAC CE comprising a buffer status report or a power headroom report if the uplink
grant for the UE can accommodate the MAC SDU and the MAC CE. The UE may
generate the MAC PDU comprising the MAC SDU and the MAC CE, if generated, The
UE may then send the MAC PDU for random access.
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FIG. 11 shows a design of a process 1100 for sending a message with a short
MAC-I for random access. A UE may generate a short MAC-I for a message sent on a
control channel for random access by the UE (block 1112). The short MAC-1 may have
a smaller size than a full MAC-I used for integrity protection of messages sent on a
control plane. The UE may send the message comprising the short MAC-I for random
access (block 1114). The short MAC-I may be for an RRC message sent on the CCCH
for RRC connection re-establishment. The short MAC-I may have a 16-bit size and the
full MAC-I may have a 32-bit size. The short and full MAC-Is may also have other
sizes.

FIG. 12 shows a design of a process 1200 for sending a UE ID for random
access. A UE may set a format field of a message to a first value to indicate a first type
of UE TD being sent in the message or to a second value to indicate a second type of UE
ID being sent in the message (block 1212). The UE may generate the message
comprising the format field and a UE ID of the type indicated by the format field (block
1214). The UE may send the message for random access (block 1216).

In one design, the furst type of UE ID may be for attachment by the UE, and the
second type of UE ID may be for subsequent access by the UE. In one design, the first
type of UE ID may comprise a full or partial IMSI, a random ID, or some other UE 1D,
The second type of UE ID may comprise an S-TMSI or some other UE ID. The full or
partial IMSI may be conveyed using binary representation instead of hexadecimal
representation. The partial IMSI may comprise a predetermined number of LSBs of the
full IMSI.  Alternatively, the partial IMSI may have a variable size indicated by an
IMSI length field in the message.

FIG. 13 shows a design of a process 1300 for performing random access. A UE
may generate an RRC message on a CCCH for random access (block 1312). The UE
may generate 28 MAC SDU comprising the RRC message {(block 1314). The UE may
generate a MAC sub-header comprising a reserved LCID to indicate the RRC message
being sent on the CCCH (block 1316). The UE may generate a MAC PDU comprising
the MAC sub-header and the MAC SDU (block 1318). The UE may send the MAC
PDU for random access (block 1320).

For RRC connection re-establishment, the UE may generate a short MAC-I for
the RRC message. The short MAC-I may have a smaller size than a full MAC-] used
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for integrity protection of messages sent on a control plane. The UE may generate the
RRC message comprising the short MAC-I.

For attachment and subsequent access, the UE may set a format ficld of the RRC
message to a first value to indicate a first type of UE ID being sent in the RRC message
for attachment or to a second value to indicate a second type of UE ID being sent in the
RRC message for subsequent access. The UE may then generate the RRC message
comprising the format field and a UE ID of the type indicated by the format field.

The UE may generate a MAC CE including a buffer status report, a power
headroom report, and/or other information, e.g., if the UE receives an uplink grant of a
sufficient size. The UE may generate a second MAC sub-header for the MAC CE. The
MAC PDU may further comprise the second MAC sub-header and the MAC CE, e.g,,
as shown in FIG. 8C or 8D.

An eNB may perform processing complementary to the processing by the UE in
FIGS. 9 through 13. For FIG. 9, the eNB may determine that a message is sent on the
control channel for random access based on the reserved channel identifier. For FIG.
10, the eNB may extract the message and the additional information, if any, from the
PDU received from the UE. For FIG. 11, the eNB may authenticate the UE based on
the short MAC-I obtained from the message sent by the UE for random access. For
FIG. 12, the eNB may obtain a UE ID from the message sent by the UE for random
access and may determine the UE ID type based on the format field in the message. For
FIG. 13, the eNB may determine that an RRC message is sent on the CCCH for random
access based on the reserved LCID.

FIG. 14 shows a block diagram of a design of an ¢eNB/base station 110 and a UE
120, which may be one of the eNBs and one of the UEs in FIG. 1. In this design, UE
120 is equipped with T antennas 1434a through 1434t, and eNB 110 is equipped with R
antennas 1452a through 1452r, where in general T=1 and R=1.

At UE 120, a transmit processor 1420 may receive user data from a data source
1412, process the user data based on one or more modulation and coding schemes, and
provide data symbols. Transmit processor 1420 may also process control data (e.g., for
RRC messages, buffer status report, power headroom report, etc.) and provide control
symbols. A transmit (TX) multiple-input multiple-output (MIMQ) processor 1430 may
multiplex the data symbols, the control symbols, pilot symbols, and possibly other

symbols. TX MIMQO processor 1430 may perform spatial processing (e.g., precoding)



8 - 24 96 136 24 >160 8 8 or 16 8 24 96 8*N variable 24 [0071]In
t he design shown in Table 4, an 8-bit or a 16-bit MAC sub-header may

be used f DU cariying an RRC nessage sent on <
g2 o asEEght

48-bit or nmessage may be sent in the MAC S pendi ng on
the uplink grant size. An 8- bit or 24-bit BSR may be sent in a MAC
CEif thc uplink grant size is sufficiently large. A MAC PDU nmay be
filled wth padding, if needed, in order to fill the MAC PDU. [0072]
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uplink grant sizes may be selected to utilize only the 8-bit MAC
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P9, o, e, VAELEl et & MG, o, A,
fully utili gendlhfomvaedubdibre 1HNE tPPlugh 1432t may be transmitted via T antennas 1434a
through 1434t, respectively.
[0088] At eNB 110, antennas 1452a through 1452r may receive the uplink signals from
UE 120 and possibly other UEs and may provide received signals to demodulators
(DEMODs) 1454a through 1454r, respectively. Each demodulator 1454 may condition
(e.g., filter, amplify, downconvert, and digitize) a respective received signal to obtain
received samples. FEach demodulator 1454 may further process the received samples
(e.g., for SC-FDMA) to obtain received symbols. A MIMO detector 1456 may obtain
received symbols from all R demodulators 1454a through 1454r, perform MIMO
detection on the received symbols if applicable, and provide detected symbols. A
receive processor 1458 may process {e.g., demodulate, deinterleave, and decode) the
detected symbols and provide decoded user data for UE 120 and/or other UEs to a data
sink 1460. Receive processor 1458 may also provide decoded control data (e.g., RRC
messages from UEs performing random access) to a controller/processor 1480.
[0089] On the downlink, at eNB 110, user data for one or more UEs from a data source
1462 and control data from controller/processor 1480 may be processed by a transmit
processor 1464, precoded by a TX MIMO processor 1466 if applicable, conditioned by
modulators 1454a through 1454r, and transmitted to UE 120 and other UEs. At UE
120, the downlink signals from ¢NB 110 may be received by antennas 1434,
conditioned by demodulators 1432, processed by a MIMO detector 1436 if applicable,
and further processed by a receive processor 1438 to recover the user data and control
data transmitted by eNB 110 to UE 120.
[0090] Controllers/processors 1440 and 1480 may direct the operation at UE 120 and
eNB 110, respectively. Controller/processor 1440 at UE 120 may perform or direct
process 900 in FIG. 9, process 1000 in FIG. 10, process 1100 in FIG. 11, process 1200
in FIG. 12, process 1300 in FIG. 13, and/or other processes for the techniques described
herein.  Controller/processor 1480 at eNB 110 may perform or direct processes

complementary to processes 900 through 1300 and/or other processes for the techniques



WO 2009/ 086188PCT/ US2008/ 087815 18 100731A UE may receive an uplink
grant of less than 80 bits and may not be able to send an RRC nessage
in Messaggy may send just padding, or a BSR p < Of
not hi ng for wgssaééﬁs 100741FI G 9 shows a design of ggg?ﬁgﬂggﬂ

for perform ng random access. A UE nmay send a nessage on a control
channel for random access (block 912). sphe -CIE may al so send a
reserved channel identifier to indicate the nessage bei ng sent on the

control chaaaetibddhepak. MMehoried N4 ndnBRR2 SRIFCktérD AafaRas pgeran doddidor UE
reserved channel |dent|f| er on an UL-SCH car r4V~. ng the contraol channel

(bl ock 916) 24 ey sAPhl Onispeciieelyent seheduise 188h My scasiambs depydownlink

conprise any,RRG Jﬁlﬁﬁfémnﬁfsmn A0 oY Gr&HEH IRk ¢ fﬁ%%ﬁh@@&ﬁaﬁe@mghe UE.
The RRC nessage may c rise an RRC Connecti on Re- est abl i shnment

Requesti0ftissage Teosc idonnlecet seuldendsisiabd itheh indpmatign amReignals may be
Connecti on c et
The reser ve§%g¢$§1§%%lm§]igaaq§| {;fér@a#tg gﬂ@pﬁ?@é tgéﬁ?lé@girégenaédﬁ%%?@vﬁ clﬁdr
may have a wedmpge,qfatz emsouctiine, Jintmardy, gémsrase sanMOCHIBDyobelprandichgps
t he RRC nesgsage and may gen ratea Csbhader conpri,sing th
reserved LC grﬁéﬁegﬁl‘fe%ﬁ% ORI SHRARoBY | i ﬁ%re{sﬁ'ﬁeq\/l&é

sub- header agiehpkd) @uivhis, %thramd%ﬂmy “aea;d raBgetiyAtel Bl p@nlclebeoﬂdbalsgws or
[0076] FI G 10 shows a design of a process 1000 for sending a nessage

and addi t i oR#IiClehoppmptaynastign thesstom access. A UE may send a message
in a Pligew th thg,esSage \p&ﬂ&‘%ﬁ&@tap%&c?at&%"t e veRARNRlstRfe ri@%l@&lm
access by the UE (bl ock 1012). UE may send additional information
in the PDU bl‘ockﬂaemP@lﬁSeaﬂirca@%o&nﬁod@p@thﬁhéteaélcﬁeﬁ@dﬁél inj pdrreeiicni omth the
(bl ock 1014 { I [ t us
report for %jﬁg—g%ﬁe %gl%%}ob\qgf% re%ﬁnﬁéég%rk{mkgmgq'ltgﬁ{“}a%eégmg{f{e; gc%ﬁ‘%r &
DCCH, data tambinkéenDiCHotlet Cl“o dlhahPDulsaty t]mametea;hmegealabiyeoﬁha'éware and
det erm ned on .an link grant for the U

tssage 1t iEted o HRRHe PraRbaD AR TS oa T ARGERP R Bren
may pad t hed&okbed afboﬂ@géiﬁdallyh@ tdrink of tHag fﬁiwoﬁ@hpcmaéﬁauch[f&%ﬁacg&

one design, .the nessag conpri_.se an RRC nessage sent on

for random Heelesgntpd, af H@rcw@re PHeOPmRIengRPeRSn IS ﬁleapémé@lqﬁ[iﬂphq%'@ﬂﬁlﬁ
may gener at ae%d\/&ﬁs%sq&meu%mge b1 REGte B SSRUET arlitfhs Wy o1 heP the

generate a rising a buffer status report or a power
headr oom r egesctib¢d f@ﬂﬁéouﬂéﬁy ARk reng ways fonecatle m&wubzeceaPMwﬁ@Qn,ebumgmh

the WAC Sou BREHRE et ol TRCR Aok R RO PRl i

MAC PDU f or scrc@ndﬁmemeﬁsiiscio\iﬁeZOOg/ 086188PCT/ U82008/ 087815 19

100781F 11 s a_.desi. to s 1100 .for sendin e
whoh a0 ¢ vactFE oBroRS Al LBl RIS agriGe ettt MeORioed
MAC-| for acomesRgewsiet: d@dio@u@%@ﬁefﬂhaﬁﬁ@ﬂﬂﬂﬁém&rﬁd dr@w@ﬂ‘@xﬁﬂe@qﬁﬂﬁes%]&yral-
the TIE (block 1112). The short, MAC-I may have a smaller size than a
full MAC- | BY2@85% BVPC‘FSPRfeardF@VI B ueqesier (@S%%&ﬁ@‘éca%‘hﬁpe@’fﬁca}megmed
control pl apgen;TEsIE) B HRY anhE!lﬁi RSARG (FPAR §bﬁ'19 Rerasidblc |
MAC-1 for ran(cjuémbﬁg%cgss (blp?j&éiz 1114§:%The Zh(or rb Era ore gﬁw
RRC nessage dsepg, élﬁCit%ﬂaeg@@GH ﬁi@nmmclwgmné@@m@nharéwem a@hp@hrﬁéntor afiye
short MAC | e.f av

32-bi t ot ze ORFARCuRra aRideR el Wi Rlticos el oo TRENEY S, Bonere-
100791FI G bﬁrp@kmiwscachmsaygm aahlcaopmc@sses $)quiiﬁOEe a‘ilm&eegdhmgoaeqhﬁ rhdD be
for random access ormat fi Bﬂ of a ness

first value a%c‘i"}-‘(ﬁi‘%%{‘tagp'ﬁ’c SF? fo"tt’i? & 1R %‘fePﬁbtat&éWPﬁﬁ’% 1"3}18“"‘3‘:35‘5’r

message or h&yausa%%glemht@@ a$ @ cofibthain® oHp@aRdict e ¢ @f, abmblAahi&i &0
sent in the nessage (block 1212). The UE may crfgenerate t he message
e

conpri si ng eh&Forawdt af |nEFférplé>ﬁ%FS%{= UE PIBragity t¥He MIGIOBICHEPEat®E By MAK
format fiel ¢i6BhRekssdi HfonjulRBon i TRSPISRD of 1 RS SRIhREuAARAOM

[0094] The steps of a method or algorithm described in connection with the disclosure

herein may be embodied directly in hardware, in a software module executed by a



second type of TIE ID may be for subsequent access by the UE. In one
design, the first type of UE ID may conprise a full or partial |MSI,
a random other UE ID. The second type of T

conpri se alvﬁbg&gjﬂgﬁﬁgr sonme other UE ID. The full or parkﬁr)g%%wlﬁay
be conveyed using binary representation instead of hexadeci nal
representation. The partial I M5l may caomprise a predeterm ned nunber
of LSBs of the full IMSI. Alternatively, the partial |IMSI may have a
vari abl e si pectsssl eaired chybiamidnME tht engt h A sefhehre mddiR MBSFEBIPS.in RAM

100811FI G 13 sho @% design of a process_1300 for perfquning random
access. A TP’Emf%Yy\A% efEMOTan RRYE 1ewegeERRON C‘f@iﬁ“{’WorEErp mMEE¥Es s
(bl ock 1312)esisidre hbii cﬁ’ﬁ%a SPNKRALBIE R, MAS-IEOM, 6P difd: M8nt &¥8stdRie medium
message (bl ock 1314). The UE nay genherate a MAC sub-header conpri sing
a reserved k@Emm nghe adi dax semplnRROge swdige iseongjed énthe processer gotrthat

bl ock 1316),. - ] G 1S :
gub- header glr? &I%gg@@éﬁﬁ? %ﬁ%&% %&%&fweeqﬁﬁ%n%@d nsn[ g’nthg'tg tﬁg@%&%‘i%
f or random &cthesBerhiniec e 3820, mddi8 2d4ydre i1RRErat anthe ptdcessor. The processor
re-establish t, .the UE . ma ener.ate a t Cl..for the. RRC
ssage. ThAVE M HORRCTIAEY TAGVESES hdn ATCs; TBS AR e i peer
used WO 200986138 11dS3Q08 1 0%/ Bboed® hal thenéte@fé thyedR®OthREt fedide Qfs

nessages sent on a control plane. The UE may generate the RRC nessage
conprisi ng fRECEKEMPONIAGS-13 2 GBI Hr att achnent and subsequent

accessohie 1JE medheRindie bRy b ghd OF filgoiRestmRa HeQnlchlchl
val ue t[o ig!ndi cate a first type of UEéI D bel r]go_sentq in %_RRréﬁnesesage
for attachnminthagmatee saftwago Admvaley @r tanyi ¢nlusation athsiselondf tipplemghtegidn

then goner atd e Hee o ERE M Sk ot R RHRA o RS Pl or i it o

of the typeor rddec ah ed coppitherchdabiaimetlival. dCortPB84kadbbhle Wetianmyludes both

generate a MAC i ncludi ng. a buffer status report ower headrq

Jebort . < andFPPORhaPes BEa: Poh.cogmytiaigh R uBaf ES it (R
grant of a sdefiftited @inisfes b2 € comp@elfrogam RnehabRc@oRemR M¥iorage media
sub- header for the MAC_.CE. The MAC PDU may further conprise the )

second MAC B@B-Wedtervalable thriapiat can s 35cesses DY Hodgiierdh DRIREsE §E special
8D. 10085] Ag,8hB é@%ﬁrf@m@r&c&%ﬁ;ﬁg kP B! SRR, ¥udtOcdifuter-readable
processing by the UE in FI'GS. "9 throu 13. For FIG 9, the eNB may

det er m ne t Fgtiagapngemagee RAM dHPMo EEPREOM.0GPRIPMcorapihes opfios! digknsiomnee,
access base ; r Y ] | fi E . NB
oy oxt ract MR ERAL YA AT S Jorfis, crtby g plil B G
t he PDU recbe ued t carg drrstorbliesited prdgidd cdde, méane irefNB forayofdudthetidriscatieta
the UE based on the stﬁort M&C—I o%t ai ned frlomthe message sent % t he
UE for randSH-AEEEY MEganprdccspsd hyng S iuiPoshOaiia DEPYD PrBHE:
t he messageos eendiyl-fudgoskior fs écieﬂgﬂﬁblm fRER6r. aAtoMaYy deinREtBnne préiRrlYE
| D type based on the forrrami eld in_the rressagl%. For FIG 13, the

eNB may det EFmFhe ComterairadeRle melwngEor example e offeatsdefirsittydbiem m

access baseq.epfitel fvdr EHUNE Ferhltk RourkOVERI FlcGuxidi4aBRONS:: %Et?é Osfe, twisted
di agram of a design of an eNB/base station 110 and a UE 120, which

may be one ofintdigitab NBscrared lion D), pheirtFBste¢molog®s such dsnnfitied reidis,i agd,
HE 120 is equi i £ h 2N 4 . e ;

is equi ppedgj#r?ﬁg%’ g\ﬁle%letrﬁl%-acg%gls%?ef ﬁgbg‘%&%@’g‘%ﬁ“ﬁﬁé&'?ﬁﬁ%j%négraﬁ%&%sl
and R 1. 1068HjoMgitdEutR Qs iafrdaredinsdivg arplr mveseor dd 2@ hnay in deedeflmitiogest
data froma data sourc 412 rocess .t he user data on ,one ar
Tor e modul aFE O Gt 86 KBRS iR D S BE A8 (CD e RS opfcal
Transm t pr azesgigial h42QtiBYis@(BvDpS sdigloniid Blu-datdasc( ®hdre .Jidk®TusidRG
nmessages, buffer status report, power headroomreport, etg¢.) and
provi de contsPEdussy iér snagaetiGedis nvhile( ¥5s maPrefivce dptapgetically " with lasers.

mul ti pl e- ouCBHbiHMMAF BOHBSS Should IR0 MBYY indiibd Rlifin tiesdpt ar SYRBRALS.

readable media.



21 on the multiplexed synbols, if applicable, and provide T out put
synbol streans to T nmodul ators (MODs) 1432a through 1432t. Each

nodul at or process a respective output synbol 4 =
for SCF DN&? to 0 Paln an out put sanple stream Each n%gulatOQ&?%QZ
may further process (e.g., convert to analog, anplify, filter, and
upconvert) the output sanple streamto mbtain an uplink signal. T
uplink signals from nodul ators 1432a t hrough 1432t may be transmtted
via T gop@nnas 1HAprctionodgirripdddof thiedipelodry & yrovikidd8d loptble My pkeson

ant ennas 1452a t hrough 1452r receive the upfink signals from UE
120 and pos%l?‘@‘f indht; toueeea%lsgr&g? dfwéﬁwe raEioRs W@él‘fﬁtg’ﬁ‘élt%ﬂ‘?6“36'05“1‘@

denodul at or & BEMAY ajghedR tb M&HQHIIM%fm eﬁ'@%ﬁ@@l{é %’e%leﬁfc pEAGHcs deﬁned
denodul ator 1454 may condition (e.g., filter, downconvert
and digiti zb()rela m@%é@@ph@ fop ethier, sariasiogn avithput émaﬁlnﬁ ﬁ@ééhﬁ‘/é@ppe of the

sanpl es. d \/ r S e

sanples (e. &QC[Q%%) ?&ﬂé%ﬁ)]dél%gmg%tgln%{ truggl?adlegetg%gy%%%hgﬂ ﬁl%l\ﬁx;é/% les and
det ect or 146@1gm>deed:ntbad herest butvectos@enbmblsied tienwalebt Rope modbidiat orith the
1454a throug L o eﬁf ) | géectlon on the received synbol s

i f applicab rnc%ﬁﬁlﬂ Vi %tﬂﬁ§%8?gﬁ yﬁ%%ls A recei ve processor 1458
may process (e.g., denodul ate, deinterleave, and decode) the detected
synbol s and provide decoded user data for UE 120 and/or other UEs to
a data sink 1460. Receive processor 1458 may al so provi de decoded
control data (e.g., RRC nessages from UEs perform ng random access)
to a controller/processor 1480. [0089] On the downlink, at eNB 110,
user data for one or nore UEs froma data source 1462 and control
data fromcontrol |l er/processor 1480 nay be processed by a transmt
processor 1464, precoded by a TX M MO processor 1466 if applicable,
condi ti oned by nodul ators 1454a through 1454r, and transmtted to UE
120 and other UEs. At UE 120, the downlink signals fromeNB 110 nay
be received by antennas 1434, conditioned by denodul ators 1432,
processed by a M MO detector 1436 if applicable, and further
processed by a receive processor 1438 to recover the user data and
control data transmtted by eNB 110 to UE 120.

[ 0090] Control | ers/processors 1440 and 1480 nmay direct the operation
at UE 120 and eNB 110, respectively. Controller/processor 1440 at UE
120 may performor direct process 900 in FIG 9, process 1000 in FIG
10, process 1100 in FIG 11, process 1200 in FIG 12, process 1300 in
FIG 13, and/or other processes for the techni ques described herein.
Control | er/ processor 1480 at eNB 110 may perform or direct processes
conpl enentary to processes 900 t hrough 1300 and/or other processes
for the techniques WD 2009/ 086188PCT/ 1JS2008/ 087815 22 descri bed
herein. Menories 1442 and 1482 may store data and program codes for
UE 120 and eNB 110, respectively. A schedul er 1484 may schedul e UEs
for downlink and/or uplink transm ssion and nmay provide uplink grants
for the schedul ed UEs. [0091] Those of skill in the art would
understand that information and signals nmay be represented using any
of a variety of different technol ogi es and techni ques. For exanple,
data, instructions, commands, information, signals, bits, synbols,
and chips that may be referenced throughout the above description may
be represented by voltages, currents, el ectromagnetic waves, magnetic
fields or particles, optical fields or particles, or any conbination
t hereof [0092] Those of skill would further appreciate that the
various illustrative |ogical blocks, nodules, circuits, and algorithm
steps described in connection with the disclosure herein may be

i npl enented as el ectroni c hardware, conputer software, or

conbi nations of both. To clearly illustrate this interchangeability



23 processor, or in a conbination of the two. A software nodul e may
reside in RAM nenory, flash nenory, ROM nenory, EPROM nenory, EEPROM
menory, registers, hard disk, a renovable disk, a CO-ROM or any

ot her form of storage medi um known in the art. An exenplary storage
mediumis coupled to the processor such that the processor can read
information from and wite informati omgo, the storage nmedium 1In
the alternative, the storage nedium my be integral to the processor.
The processor and the storage nedi umgmyimesi de in an ASIC. The ASIC
may reside in a user termnal. In the alternative, the processor and
the storage nmedi um may reside as discrete conponents in a user
termnal . 100951{ n ong ,QinddG5EewRAERRLAMINAEEMY BSmplidi: f uncti ons
descri bed may be inplenented in hardware, software, firmware, or any
conbi nati on t her @aflinglafmesagpiccmentantiol shaged! ffoyanerdom hesesuncd iisn squipmperse
stored on ogug.ansmtted over as one or nore instructions or code on
a conput er -readabl e medi um Conput er-readabl e medi a i ncl udes both
conput er st or agesandidpga msuivatiorimumil cdentiber trankieatd thel mdbag temg strddthe
that facilitates transfer of a conputer programfromone place to
another. A g?%rrozﬁlbanﬂ’gd?@ may be any avail able nedia that can be
accessed by a gegadak thehiResGe Ahd IRE Edsdlved URRASIEIAERTIRY AN an B intedharl
exanple, and not limtation, such conputer-readabl e nmedia can

conpri se RARRRTREHGPIEERDRRVONEelReMIchr ot her optical disk storage,
magneti c di sk storage or other magnetic storage devices, or any other
medi um t hat can be used to carry or store desired program code neans
in the form of i%Astruths oethodrofddaim bt whgseinrtbs senving hanessaga dyea control
accessed by g ganeralrpu ﬁgﬁﬁlg LRaEB8EAl %9&9%6‘(5?{%%3%% S a Bommon
gener al - pur pose or speci al - pdr pose processor. 0, ‘any nnectTon 1s
properly teroree ehanoaf(CEEH) feadahineacresd] amh wheosin éheappling a tdsetvi®channel

software is.fransmtted froma website, . server, .or ot enmot

Sour co. ust nifteRt RS Rinaioes sHREE } 1 ar e eice gt ¥ B TS et the
digital subrridfesade ag(sBSloh, th®CCOHN el ess technol ogi es such as
infrared, radio, and m crowave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless technol ogies such as infrared,
radi o, and mcroyave flLmkMcd Yeedih?, WhtredefeRid Qs BALHMS L BC
and disc, as used herein, includes conpact disc (CD), g] aser disc,
optical di sEonaficgon Be-cotablshmpntdRagues mepwpy forfRRSp pynndétia rasstablishmestyor
di sc where (] dat neticall whil e discs
Fepr oduce. ddt ARG HBal RoARiP GG CRt RiBART A S der et Soove

shoul d al so be included wthin the scope of conputer-readabl e nedia.
WO 2009/ 086188PCT/ US2008/ 087 24 ,.10096] The prevj escription of
t he di scl osure % pro ed’éﬁg? gTSézr]maé‘?jli Wg‘ﬁﬂ?llbtg? é%ﬁvgifﬁﬁ%gasian" Pttt 1 o
make or use the disclosure. Various nodifications to the disclosure
will be readily apparent to those skilled in the art, and the generic
princi pl es defined hethsimethedolirdaimds fyrdgr ¢mSisHEF vari ati ons wit hout
departing from the.s6apes Ofichilh HRE02hol TRIAG) $BSiHT 35k ORI &t

not intended to _eel [ mgtaed to the exasrrpl esoa-rgd de)si gng descr?[gegsm
herein but i:@nml‘@llt%haBBQId@aagehe wi dest scope consistent with the
princi pl es and ngéﬁgllatiﬂgﬁi&}ﬂ; 3 bqhésa%tlsroc%%l rigl%r %e_nrbsenze .L%Iﬁl' Q/n% LA
met hod for wireless co ni ¢ation, “conpri sfng:. "sendinNg a message on a
control channel forratiagdaviadcpessobyata unis €PDEY wbppvitg (WBENAC sub-header

sendi ng a rgﬁﬁgmggﬁgﬁel identifier to indicate the nessage being

sent on the nel ; and sendi ng the nessage and the
reserved channel identifier on an uplink shared channel carrying the
control channel. 2. The nethod of claim1l, wherein the sending

a message on a cdnt r ob MeHIEARI WSS crEEEInaHRN. AYMBNIYREI 0 Resour ce
Control (RRC) NMeg3age a0NeRadeGiMOR ottt dadl uaP NG, Ko Wind @RAGM

control channel for random access by a user equipment (UE); and



5. The method of claim2, further conprising: generating a
Medi um Access Control (MAC) service data unit (SDU) conprising the
RRC nessage; generating a MAC sub-header conprising the reserved

LCI D, and generating a MAC protocol data unit (PDU) conprising
t he MAC sub- header and the MAC SDU. 6. A nethod for wreless
communi cati on, conpri sing: sendi ng; a nessage in a protocol data

unit (PDU), the nessage being sent on a control channel for random
access by a user sea@ikideiiond| UJormatiwh in2fhe PDU if 8RMEDUIGaRd6drimsdke the
information in.the PDU if the PDU can acconmodate the additi onal

i nf or mat i onadditional infymatigls et hod of claim6, wherein the additional
information conprises at | east one of a buffer status report for the
UE, a power headroomreport for the UE, data for a dedicated control
channel , and data forThke metho‘i:af glain pavhiarein diesriditional informatiqn copppsises at
met hod of c , @gﬁ} I det

based on anleﬁlﬁ)tlrglngl?fwgﬁ P}E{Pﬁ g é’%\b&l}[eﬁﬁﬁégﬁ POEl f‘é{ﬁeg@ data
further comfuriasiedgateactdioh ghcnnhe, #iddata for méatienkd ttadfid ¢Hahndlhe PDU.

10. The method of claim®6, wherein the nmessage conprises a Radio
Resource Control (RRC) nessage sent on a common control channel

(CCCH) for randog accmmbﬂﬂod BBcllerEtﬁ Valleintites EDU Hab e vRRIYICorddtaasned

Medi um Access Control  ( MAC) 11. The method of claim 10,
further conb?ﬁeépﬂ@‘.w@'éﬁ%%%}#f%h%U@AC service data unit (SDU)
conprising the RRC nessage; generating a MAC control el enent

(CE) conprising a buffer status report or a power headroomreport if
an uplink grant Por tRee oethedefl damomiwther eomprésingdC SDU and t he MAC

CE; gener ap) it etk 4RI (L Pt he MAC SDU and the MAC
CE, if generated, e

10.  The method of claim 6, wherein the message comprises a Radio
Resource Control (RRC) message sent on a common conirol channel (CCCH) for
random access by the UE, and wherein the PDU comprises a Medium Access Control
(MAC) PDU.

11.  The method of claim 10, further comprising:

generating a MAC service data unit (SDU) comprising the RRC message;

generating a MAC control element (CE) comprising a buffer status report or a
power headroom report if an uplink grant for the UE can accommodate the MAC SDU
and the MAC CE;

generating the MAC PDU comprising the MAC SDU and the MAC CE, if
generated; and

sending the MAC PDU for random access by the UE.

12.  The method of claim 10, wherein the RRC message comprises padding

bits, if needed, to obtain a predetermined length.

13. A method for wireless communication, comprising:
generating a short message authentication code for integrity protection (MAC-I)

for a message sent on a control channel for random access by a user equipment (UE),



sending the MAC PDU for random access by the UE. 12. The

met hod of claim 10, wherein the RRC nessage conprises padding bits,
if needed, to obtain a predeterm ned | ength. 13. A nethod for
Wi rel ess commruni cation, conprising: generating a short nessage
aut hentication code for integrity protection (MAC-1) for a nessage
sent on a control channel for random acgess by a user equi pnent CUE),
27 the short MAC-1 having a smaller size than a full MAC-1 used for

integrity ptetseet MAC-OhaviBs s agaiter sikathagn fall SNCH abedibanegrigndosaimi o1g
t he nessage conprising the short MAC-I for random access by the UE
14. The net FEeF2 SgMtoNH opgtrol et the generating a short MAC-|

conpri ses G288 ald MGsd R omBAkihg MGt MU C 2 iffathRnRREQYHE e UE.
Control (RRC) nessage sent on a combn control channel (CCCH) " for RRC
connection re-establishnent. 15. The method of claim 13,

wherein the shori, MA - bi: § Z f : - a .
32-bit size. t4 f%ﬂe ?%Zh{%e'gj ﬁé’?ﬁ l%f §%:’I g’lh%%%ttﬂe 5#%%‘%%][&%51150 E‘o?v%IQCI
MAC-1 has acwaprisabl e size determ ned based on an uplink grant for the

UE. 17. A nethod for wi.r c pcatio C i nq;
Soiting a fon it ePEENGE gl o8 LRy § TR PR Ron R TRR Y riiage gont
first type @hads@motaoitreRinnélYECOHIERtRRY cohrld)tiditiciGtableyhineht) t he

nmessage or to a second value to indicate a second type of UE ID being
sent in the nessage; generating the nessage conprising the

format field andj@ Uerddnehod BEcIhiP 83, it GatRANEY MAE-1TRS T8k-thi $lcthind
and sendi ng the nessage for random access by a UE. 18. The

met hod of cifhl MAC-Miey @3hbit ieefirst type of UE IDis for attachnent
by the UE, and wherein the second type of UE ID is for subsequent
access by the HE 19. The method of claim 17, wherein the
first type of TJB.|I D Tlenpeihsd of @laim|ii3, ehempar the short MACHdtas analriablblsidee

oubscr1 T LSRGy Gl G ERTe sond e et e second
Subscri ber ldentity (S-TMSI). 28
17. A method for wireless communication, comprising:
setting a format field of a message to a first value to indicate a first type of user
equipment (UE) identity (ID) being sent in the message or to a second vahue to indicate
a second type of UE ID being sent in the message;
generating the message comprising the format field and a UE ID of the type
indicated by the format ficld; and

sending the message for random access by a UE,

18.  The method of claim 17, wherein the first type of UE ID is for
attachment by the UE, and wherein the second type of UE ID is for subsequent access
by the UE.

19.  The method of claim 17, wherein the first type of UE ID comprises a full
or partial International Mobile Subscriber Identity (IMSI) or a random ID, and wherein
the second type of UE ID comprises an Evolved Packet System Temporary Mobile
Subscriber Identity (S-TMSI).



20. The nethod of claim 19, wherein the full or partial Ml is
conveyed using binary representation instead of hexadeci nal
representation. 21. The nethod of claim 19, wherein the
partial I MSI conprises a predeterm ned nunber of |east significant
bits (LSBs) of the full 1NMSl. 22. The nethod of claim 19,
wherein the partial I MSI has a vari abl egize indicated by an | MSI

|l ength field in the nessage. 23. A nmethod for wireless

conmuni cati on, cOpr i Bie@ethod of clagRnor ahemth the Ralliod pReadUVISE isCaytyrld
(RRC) nessage op. a common control  channel  ( for random access by
a user equi prhbINfYEgpresentation fatqaq of hexgeqinip (PR Yss Control  ( MAC)
service data unit (SDU) conprising the RRC nessage; generati ng
a MAC sub-header conprising a reserved |ogical channel identifier
(LA D) to indicatk thEieRREtinds 9gdaipeilflg velmmin ofhe t pastidCBASI comprises a

Jib- hoader Bia e e G P ¥Bhinhdrid (SR BRBU A, Shdom access

by the UE. 24. The nmethod of claim 23, wherein the generating

t he RRC nessage npri.ses _gener.ating.a_short .nessa hent.i cat.i on
code for int egri?j; pr%l%ee%“f’i 8 ¢ Iﬁk@l%g’ f”%‘?refrhgle%m?rg@ &° flort'RRE 5S¢
connecti on iRiAGHDYIah SRISE Rhgthtfivgd BhRs neds | having a smal ler size

than a full MAC-1 used for integrity protection of nmessages sent on a
control plane. 25. The nethod of claim 23, wherein the

generating the RRC maﬁzm%dmfréiés%%pmmunicaﬁ@ﬁ,beﬂﬁrisﬁn%:Or mat field of
the RRC nessage to a first value to indicate a first type of UE

identity (1D) beidigratisata Radip HesRRCG: ostalgRREr masseae kiren corpmon goprol
second val u i ekl t kng sent in the RRC
Ehdnfel (&ng%@tr& &&%Q&ggﬁ b\frgigisgf eq%rrlé:';?t @?Hg 9

nmessage for subseq access, en ting the RRC
message conpri si gepetahieg f or Matiufi eddeandoatrblE (MAOS stiveet dope imdi (G&XBd
by the format field 26. The nmethod of claim 23, further
conpri si ng: comPrising e KRG MESSISE MAC control el ement (CE) conprising a
buf fer status repokiatiof aaMPONRDL-QERORIRYEIRP QI Eschd [bfieal Uhanndentifier
generating a second MAC sub-header for the MAC CE, wherein the MAC

PDU f ur t her (eGiite @dicaterthe RRE SprssagnbewgpeiendisrCabd: t he MAC CE.
gencrating 8 MAC protocol data unit (PDU) comprising the MAC sub-header

and the MAC SDU; and
sending the MAC PDU for random access by the UE.

24, The method of claim 23, wherein the generating the RRC message
comprises gencrating a short message authentication code for integrity protection
(MAC-I} for the RRC message for RRC connection re-establishment, the short MAC-I
having a smaller size than a full MAC-I used for integrity protection of messages sent

on a control plane.

25.  The method of claim 23, wherein the generating the RRC message
comprises

setting a format field of the RRC message to a first value to indicate a first type
of UE identity (ID) being sent in the RRC message for attachment or to a second value
to indicate a second type of UE ID being sent in the RRC message for subsequent

access, and



27. An apparatus for wrel ess communi cation, conprising: at

| east one processor configured to send a nmessage on a control channel
for random access by a user equipnent (UE), to send a reserved
channel identifier to indicate the nmessage being sent on the control
channel, and to send the nessage and the reserved channel identifier
on an uplink shared channel carrying ths control channel. 28.
The apparatus of claim27, wherein the at |east one processor is

configured to seggheatiRadhcoRRESALNER doRiprisRl thERRpnatrEsIIaGE OUEALC MmN
control channel, random access by the UE, and to send a

(CCCH) for
reserved | ofiPedtdictiddiyeie fogepitidd-er (LA D) to indicate the RRC
nmessage being sent on the CCCH. 29. The apparatus of claim 28,
wherein the at | east one processor is configured to generate a Medi um

Access Control (¥MAC) ‘Ewrméthed efalaamipdi furthgDigmprisimgr i si ng t he RRC
message, to gene : ub- I.Sl 1 he. reserved LCl D
and tg gener gt e %&b}%&ﬁ% Wégo%nggf%%%ﬁgaﬁéﬁﬂ%é%gibgll%%gq%tﬁ%reméor a

sub- header podertheedrMAC G, for the UE; a®D. The apparatus of cl ai m 29,

wherein the at | east .one pro r.i onfiqur t ner.at e

control el ement ¥CE afle%ﬂﬁ%%ﬁﬁ’gfg Sf)lﬁ?“?a Fr 8t g‘tet]‘ggﬁce(g%rqfehe&?mgmd@@gp%U
headr oom r epgther é@fiprisbethbacoh®MFaN QRIS 258 GRIMAVASE sub- header for
the MAC CE, and to generate the MAC PDU further conprising the second
MAC sub- header and the MAC CE. 30 ~31. The apparatus of claim
28, wherein the g | 68k, ARRPLPGRSRY colnnRRlibY WbRHliRy:generate a
short nessage aut henti ca[t)l on code for integrity protection (MACI)
for the RRC mess#geast ohe pyisesser pxGenredavisand a mesedelcem s icogrdl fvhanngl for

full MG I for dntegrity.nr t] f SS -
control pl a{r@.ﬁgn eass r}é,zg d‘?%reetglﬂg‘ge%gt(gg&o% %elggiam?%g’,%émﬁgérn&gﬂmtaeﬂtéﬁeétw
| east one phrd@&stbe mbsag@bmmgmmmﬁcsﬁtqlahémmid n‘oisehdjth_efmdskhge BIRCthe
bei ng sent. TR st g Pl Sipidaersy Ca i CEeaa v 1o
indicate a second type of UE ID being sent in the RRC nessage for
subsequent access, and to generate the RRC nessage conprising the
format field and’a LTHS ePRSfatenel 14 Phdibatea sy of Heast onparogase: dis
33. An appaggiigardiob ehd &liesso KoM é@x{t}o@QRR@S’%séa%k%ﬂia common "CERG
for sending a message on a control channel ‘for random access By a
user equi pretrnnglUECCH) for rangeransceboby gerldE rapdao serskes weerveth bogivel channel
identifier ¥alell ne:. NeS LN ent on t rol channel;
and n%%ﬁ%gg (g]rgéfstg)rf é Pnﬁlé&?%%gﬁrr%g[%% ef]og TR rshger @gghc hannel
identifier on an uplink shared channel carrying the control channel.

34. The apparatus, of ¢l ai m 33, erein. the neans for sending a )
nmessage on a conf%”ol aﬁ?@fﬁ%\rﬁfgrq@@s2%5&’&5@%@"3@%&?31% ORC ppegtessor 1s

Resour ce Copérfighiredl RBGiendRE&S @ A cdiimaA EQBITTRNEONINMAL) GBAnRedatd GREHEDILYr
random access by the UE, and wherein the neans for sending a _reserved

channel i defRTHTsE BeRRG grssage 4 gotste aAMACybhendss cpmpdipg e caerved
channel identib &y ol échBatd £ MAEI Galsolt 1% BRE PBES 2 &L heSHAC Ofb-
t he CCCH. " 35, L%e appar at ulg ofocl alm 35, zrf&ﬁ%r cé(;rrﬁr]i@% ng:
means for gbheademandibs MAGYPUM Access Control (MAC) service data unit
(SDU) conprising the RRC nessage; nmeans for generating a MAC
sub- header conprising the reserved LCID;, and neans for generating a
MAC protocol dat30.uniThe( Bipdratenpralamn@9,t héetdACisulat headene aitdeckde is
MAC SDU. configured to generate a MAC control element (CE) comprising a buffer status report or
a power headroom report for the UE, to generate a second MAC sub-header for the
MAC CE, and to generate the MAC PDU further comprising the second MAC sub-

header and the MAC CE.



31 36. The apparatus of claim 35, further conprising: means for
generating a MAC control elenent (CE) conprising a buffer status
report or a power headroomreport for the UE, and nmeans for
generating a second MAC sub-header for the MAC CE, wherein the MAC
PDU further conprises the second MAC sub- header and the MAC CE. 37.
The apparatus of claim 34, further conmi sing: means for
generating a short nessage authentication code for integrity
protection (MAC-}). fofhet hgpaRRG nésdage 281 hdeshontlie MACedst avi prgcedsor 1s
smal ler size than a full MAC-1 used for integrity protection of .
nessages seﬁ?“fgﬁmg QoHTPBIe Blshﬂ%.m?fé?ge%hegﬁ Pati?ge pr Hjtegrily Pyotection
further conmvAS-N@or the RRC mMi®edte, the shasEMANDhaifeor dRdllef §igd Wah g ARRC
nmessage to a first value to jndicate a first type of UE identity (ID)

bei ng sent { Fefier ipgReriydeaiagionob mespeHcRMN Whlrplplapcsecond val ue to
indicate a second type of UE ID being sent in the RRC nessage for

subsequent access; and means for generating the RRC nessage

conprising the f& matThe epriraind of diEm| BS.owhetsen tiypet ilerdt cat epfotpysarhie
format fiel g%nf%%red%og&@i’&ﬁﬁt PP BF @{Qﬁ@%e%&agqu qmrktséaﬂ%'toe}ndicate a first
conput er -readabl e medr um conpri Si ng: code ftor causing at
| east one comput &FE identge (D )dbemessaigie thaRACcaedksigel for bizavhmkntf @rto naschoh
access by a_ uyser .equipnent (HE), . . code for causjng,the at
east one culBtlodREyR Bfkend ekos i hringsrar i BeRCA Perate Jor b 0ar S
t he nmessageahi@isNgndNEeneite the RRIN inehe € baiing @B dormat field and a UEGDAE
for causing the at |east one cogguter to send the nessage and the

reserved chiisdsre ingfexed by @e [ymabheldpl i nk shared channel carrying the
control channel .

33.  An apparatus for wireless communication, comprising:

means for sending a message on a control channel for random access by a user
equipment (UE);

means for sending a reserved channel identifier to indicate the message being
sent on the control channel; and

means for sending the message and the reserved channel identifier on an uplink

shared channel carrying the control channel.

34, The apparatus of claim 33, wherein the means for sending a message on
a control channel comprises means for sending a Radio Resource Control (RRC)
message on a common control channel (CCCH) for random access by the UE, and
wherein the means for sending a reserved channel identifier comprises means for
sending a reserved logical channel identifier (LCID) to indicate the RRC message being
sent on the CCCH.

35.  The apparatus of claim 34, further comprising:

means for generating a Medium Access Control (MAC) service data unit (SDU)
comprising the RRC message;

means for generating a MAC sub-header comprising the reserved LCID; and

means for generating a MAC protocol data unit (PDU) comprising the MAC
sub-header and the MAC SDU.
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36.  The apparatus of claim 35, further comprising:

means for generating a MAC control element (CE) comprising a buffer status
report or a power headroom report for the UE; and

means for generating a second MAC sub-header for the MAC CE, wherein the
MAC PDU further comprises the second MAC sub-header and the MAC CE.

37.  The apparatus of claim 34, further comprising:
means for generating a short message authentication code for integrity protection
(MAC-I) for the RRC message, the short MAC-I having a smaller size than a full MAC-

I used for integrity protection of messages sent on a control plane.

38.  The apparatus of claim 34, further comprising:

means for setting a format field of the RRC message to a first value to indicate a
first type of UE identity (ID) being sent in the RRC message for attachment or to a
second value to indicate a second type of UE 1D being sent in the RRC message for
subsequent access; and

means for generating the RRC message comprising the format field and a UE ID

of the type indicated by the format field.

39. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to send a message on a control
channel! for random access by a user equipment (UE),
code for causing the at least one computer to send a reserved channel
identifier to indicate the message being sent on the control channel, and
code for causing the at least one computer to send the message and the

reserved channel identifier on an uplink shared channel carrying the control channel.



