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Description
BACKGROUND
Field

[0001] The present disclosure relates generally to
communication systems, and more particularly, to con-
veying random access channel (RACH) information via a
physical broadcast channel.

Background

[0002] Wireless communication systems are widely
deployed to provide various telecommunication services
such as telephony, video, data, messaging, and broad-
casts. Typical wireless communication systems may
employ multiple-access technologies capable of sup-
porting communication with multiple users by sharing
available system resources. Examples of such multi-
ple-access technologies include code division multiple
access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access
(FDMA) systems, orthogonal frequency division multiple
access (OFDMA) systems, single-carrier frequency divi-
sion multiple access (SC-FDMA) systems, and time divi-
sion synchronous code division multiple access (TD-
SCDMA) systems.

[0003] These multiple access technologies have been
adopted in various telecommunication standards to pro-
vide a common protocol that enables different wireless
devices to communicate on a municipal, national, regio-
nal, and even global level. An example telecommunica-
tion standard is Long Term Evolution (LTE). LTE is a set of
enhancements to the Universal Mobile Telecommunica-
tions System (UMTS) mobile standard promulgated by
Third Generation Partnership Project (3GPP). LTE is
designed to support mobile broadband access through
improved spectral efficiency, lowered costs, and im-
proved services using OFDMA on the downlink, SC-
FDMA on the uplink, and multiple-input multiple-output
(MIMO) antenna technology. However, as the demand
for mobile broadband access continues to increase,
there exists a need for further improvements in LTE
technology. These improvements may also be applicable
to other multi-access technologies and the telecommu-
nication standards that employ these technologies.
[0004] In millimeter wave systems, user equipment
may not be able to receive system information through
a common control channel when the system information
is transmitted with an omni-directional beam. The fore-
going discussion provides solutions to address this pro-
blem.

[0005] US 2015/0103800 A1 discusses an initial ac-
cess method and device.
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SUMMARY

[0006] In accordance with the present invention, there
is provided a method of wireless communication by a
base station as set out in claim 1, a base station for
wireless communication as set out in claim 11 and a
non-transitory computer-readable medium of a base sta-
tion storing computer executable code as set outin claim
13. Other aspects of the invention can be found in the
dependent claims. Any embodiment referred to and not
falling within the scope of the claims is merely an example
useful to the understanding of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

FIG. 1 is a diagram illustrating an example of a
wireless communications system and an access
network.

FIGs. 2A, 2B, 2C, and 2D are diagrams illustrating
LTE examples of a DL frame structure, DL channels
within the DL frame structure, an UL frame structure,
and UL channels within the UL frame structure,
respectively.

FIG. 3 is a diagram illustrating an example of an
evolved Node B (eNB) and user equipment (UE) in
an access network.

FIG. 4 is a call flow diagram illustrating a RACH
procedure.

FIGs. 5A and 5B are diagrams of a base station using
beamforming and beam sweeping to transmit a syn-
chronization subframe in a mmW system.

FIG. 6 is a call flow diagram illustrating a method of
transmitting RACH parameters via a PBCH, which is
comprised within the scope of the claims.

FIG. 7 is a diagram of a frequency-division multi-
plexed synchronization subframe.

FIG. 8 is a diagram of a time-division multiplexed
synchronization subframe.

FIG. 9 is a flowchart of a method of wireless com-
munication.

FIG. 10 is a flowchart of a method of wireless com-
munication.

FIG. 11 is a conceptual data flow diagram illustrating
the data flow between different means/components
in an exemplary apparatus.

FIG. 12 is a diagram illustrating an example of a
hardware implementation for an apparatus employ-
ing a processing system.

FIG. 13 is a conceptual data flow diagram illustrating
the data flow between different means/components
in an exemplary apparatus.

FIG. 14 is a diagram illustrating an example of a
hardware implementation for an apparatus employ-
ing a processing system.



3 EP 3 934 362 B9 4

DETAILED DESCRIPTION

[0008] The detailed description set forth below in con-
nection with the appended drawings is intended as a
description of various configurations and is not intended
torepresentthe only configurations in which the concepts
described herein may be practiced. The detailed descrip-
tion includes specific details for the purpose of providing a
thorough understanding of various concepts. However, it
will be apparent to those skilled in the art that these
concepts may be practiced without these specific details.
In some instances, well known structures and compo-
nents are shown in block diagram form in order to avoid
obscuring such concepts.

[0009] Several aspects of telecommunication systems
will now be presented with reference to various appara-
tus and methods. These apparatus and methods will be
described in the following detailed description and illu-
strated in the accompanying drawings by various blocks,
components, circuits, processes, algorithms, etc. (col-
lectively referred to as "elements"). These elements may
be implemented using electronic hardware, computer
software, or any combination thereof. Whether such
elements are implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system.

[0010] By way of example, an element, or any portion
of an element, or any combination of elements may be
implemented as a "processing system" that includes one
or more processors. Examples of processors include
microprocessors, microcontrollers, graphics processing
units (GPUs), central processing units (CPUs), applica-
tion processors, digital signal processors (DSPs), re-
duced instruction set computing (RISC) processors, sys-
tems on a chip (SoC), baseband processors, field pro-
grammable gate arrays (FPGAs), programmable logic
devices (PLDs), state machines, gated logic, discrete
hardware circuits, and other suitable hardware config-
ured to perform the various functionality described
throughout this disclosure. One or more processors in
the processing system may execute software. Software
shall be construed broadly to mean instructions, instruc-
tion sets, code, code segments, program code, pro-
grams, subprograms, software components, applica-
tions, software applications, software packages, rou-
tines, subroutines, objects, executables, threads of ex-
ecution, procedures, functions, etc., whether referred to
as software, firmware, middleware, microcode, hardware
description language, or otherwise.

[0011] Accordingly, in one or more example embodi-
ments, the functions described may be implemented in
hardware, software, or any combination thereof. If im-
plemented in software, the functions may be stored on or
encoded as one or more instructions or code on a com-
puter-readable medium. Computer-readable media in-
cludes computer storage media. Storage media may be
any available media that can be accessed by a computer.
By way of example, and not limitation, such computer-
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readable media can comprise a random-access memory
(RAM), a read-only memory (ROM), an electrically era-
sable programmable ROM (EEPROM), optical disk sto-
rage, magnetic disk storage, other magnetic storage
devices, combinations of the aforementioned types of
computer-readable media, or any other medium that can
be used to store computer executable code in the form of
instructions or data structures that can be accessed by a
computer.

[0012] FIG. 1 is a diagram illustrating an example of a
wireless communications system and an access network
100. The wireless communications system (also referred
to as a wireless wide area network (WWAN)) includes
base stations 102, UEs 104, and an Evolved Packet Core
(EPC) 160. The base stations 102 may include macro
cells (high power cellular base station) and/or small cells
(low power cellular base station). The macro cells include
eNBs. The small cells include femtocells, picocells, and
microcells.

[0013] The base stations 102 (collectively referred to
as Evolved Universal Mobile Telecommunications Sys-
tem (UMTS) Terrestrial Radio Access Network (E-
UTRAN)) interface with the EPC 160 through backhaul
links 132 (e.g., S1 interface). In addition to other func-
tions, the base stations 102 may perform one or more of
the following functions: transfer of user data, radio chan-
nel ciphering and deciphering, integrity protection, head-
er compression, mobility control functions (e.g., hand-
over, dual connectivity), inter-cell interference coordina-
tion, connection setup and release, load balancing, dis-
tribution for non-access stratum (NAS) messages, NAS
node selection, synchronization, radio access network
(RAN) sharing, multimedia broadcast multicast service
(MBMS), subscriber and equipment trace, RAN informa-
tion management (RIM), paging, positioning, and deliv-
ery of warning messages. The base stations 102 may
communicate directly orindirectly (e.g., through the EPC
160) with each other over backhaul links 134 (e.g., X2
interface). The backhaul links 134 may be wired or wire-
less.

[0014] The base stations 102 may wirelessly commu-
nicate with the UEs 104. Each of the base stations 102
may provide communication coverage for a respective
geographic coverage area 110. There may be overlap-
ping geographic coverage areas 110. For example, the
small cell 102’ may have a coverage area 110’ that over-
laps the coverage area 110 of one or more macro base
stations 102. A network that includes both small cell and
macro cells may be known as a heterogeneous network.
A heterogeneous network may also include Home
Evolved Node Bs (eNBs) (HeNBs), which may provide
service to a restricted group known as a closed subscri-
ber group (CSG). The communication links 120 between
the base stations 102 and the UEs 104 may include uplink
(UL) (also referred to as reverse link) transmissions from
aUE 104 to a base station 102 and/or downlink (DL) (also
referred to as forward link) transmissions from a base
station 102 to a UE 104. The communication links 120
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may use MIMO antenna technology, including spatial
multiplexing, beamforming, and/or transmit diversity.
The communication links may be through one or more
carriers. The base stations 102 / UEs 104 may use
spectrumupto YMHz (e.g., 5, 10, 15,20 MHz) bandwidth
per carrier allocated in a carrier aggregation of up to a
total of Yx MHz (x component carriers) used for transmis-
sion in each direction. The carriers may or may not be
adjacent to each other. Allocation of carriers may be
asymmetric with respect to DL and UL (e.g., more or less
carriers may be allocated for DL than for UL). The com-
ponent carriers may include a primary component carrier
and one or more secondary component carriers. A pri-
mary component carrier may be referred to as a primary
cell (PCell) and a secondary component carrier may be
referred to as a secondary cell (SCell).

[0015] The wireless communications system may
further include a Wi-Fi access point (AP) 150 in commu-
nication with Wi-Fi stations (STAs) 152 via communica-
tion links 154 in a 5 GHz unlicensed frequency spectrum.
When communicating in an unlicensed frequency spec-
trum, the STAs 152/ AP 150 may perform a clear channel
assessment (CCA) prior to communicating in order to
determine whether the channel is available.

[0016] The small cell 102° may operate in a licensed
and/or an unlicensed frequency spectrum. When operat-
ing in an unlicensed frequency spectrum, the small cell
102’ may employ LTE and use the same 5 GHz unli-
censed frequency spectrum as used by the Wi-Fi AP 150.
The small cell 102’, employing LTE in an unlicensed
frequency spectrum, may boost coverage to and/or in-
crease capacity of the access network. LTE in an un-
licensed spectrum may be referred to as LTE-unlicensed
(LTE-U), licensed assisted access (LAA), or MuLTEfire.
[0017] The millimeter wave (mmW) base station 180
may operate in mmW frequencies and/or near mmW
frequencies in communication with the UE 182. Extre-
mely high frequency (EHF) is part of the RF in the elec-
tromagnetic spectrum. EHF has arange of 30 GHz to 300
GHz and a wavelength between 1 millimeter and 10
millimeters. Radio waves in the band may be referred
toas a millimeter wave. Near mmW may extend downto a
frequency of 3 GHz with a wavelength of 100 millimeters.
The super high frequency (SHF) band extends between 3
GHz and 30 GHz, also referred to as centimeter wave.
Communications using the mmW / near mmW radio
frequency band has extremely high path loss and a short
range. The mmW base station 180 may utilize beamform-
ing 184 with the UE 182 to compensate for the extremely
high path loss and short range.

[0018] The EPC 160 may include a Mobility Manage-
ment Entity (MME) 162, other MMEs 164, a Serving
Gateway 166, a Multimedia Broadcast Multicast Service
(MBMS) Gateway 168, a Broadcast Multicast Service
Center (BM-SC) 170, and a Packet Data Network (PDN)
Gateway 172. The MME 162 may be in communication
withaHome Subscriber Server (HSS) 174. The MME 162
is the control node that processes the signaling between
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the UEs 104 and the EPC 160. Generally, the MME 162
provides bearer and connection management. All user
Internet protocol (IP) packets are transferred through the
Serving Gateway 166, which itself is connected to the
PDN Gateway 172. The PDN Gateway 172 provides UE
IP address allocation as well as other functions. The PDN
Gateway 172 and the BM-SC 170 are connected to the IP
Services 176. The IP Services 176 may include the
Internet, an intranet, an IP Multimedia Subsystem
(IMS), a PS Streaming Service (PSS), and/or other IP
services. The BM-SC 170 may provide functions for
MBMS user service provisioning and delivery. The BM-
SC 170 may serve as an entry point for content provider
MBMS transmission, may be used to authorize and in-
itiate MBMS Bearer Services within a public land mobile
network (PLMN), and may be used to schedule MBMS
transmissions. The MBMS Gateway 168 may be used to
distribute MBMS traffic to the base stations 102 belong-
ing to a Multicast Broadcast Single Frequency Network
(MBSFN) area broadcasting a particular service, and
may be responsible for session management (start/stop)
and for collecting eMBMS related charging information.
[0019] The base station may also be referred to as a
Node B, evolved Node B (eNB), an access point, a base
transceiver station, a radio base station, a radio trans-
ceiver, a transceiver function, a basic service set (BSS),
an extended service set (ESS), or some other suitable
terminology. The base station 102 provides an access
point to the EPC 160 for a UE 104. Examples of UEs 104
include a cellular phone, a smart phone, a session initia-
tion protocol (SIP) phone, a laptop, a personal digital
assistant (PDA), a satellite radio, a global positioning
system, a multimedia device, a video device, a digital
audio player (e.g., MP3 player), a camera, a game con-
sole, a tablet, a smart device, a wearable device, or any
other similar functioning device. The UE 104 may also be
referred to as a station, a mobile station, a subscriber
station, a mobile unit, a subscriber unit, a wireless unit, a
remote unit, a mobile device, a wireless device, a wire-
less communications device, a remote device, a mobile
subscriber station, an access terminal, a mobile terminal,
a wireless terminal, a remote terminal, a handset, a user
agent, a mobile client, a client, or some other suitable
terminology.

[0020] ReferringagaintoFIG. 1, incertain aspects, the
eNB 102 may be configured to determine RACH para-
meters and transmit a subset of the parameters via a
physical broadcast channel (196), and the UE 104 may
be configured to receive the subset of the RACH para-
meters via the physical broadcast channel and initiate a
RACH procedure with the eNB 102 (198).

[0021] FIG.2Aisadiagram 200 illustrating an example
of a DL frame structure in LTE. FIG. 2B is a diagram 230
illustrating an example of channels within the DL frame
structure in LTE. FIG. 2C is a diagram 250 illustrating an
example of an UL frame structure in LTE. FIG. 2D is a
diagram 280 illustrating an example of channels within
the UL frame structure in LTE. Other wireless commu-
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nication technologies may have a different frame struc-
ture and/or different channels. In LTE, a frame (10 ms)
may be divided into 10 equally sized subframes. Each
subframe may include two consecutive time slots. A
resource grid may be used to represent the two time
slots, each time slot including one or more time concur-
rent resource blocks (RBs) (also referred to as physical
RBs (PRBs)). The resource grid is divided into multiple
resource elements (REs). In LTE, for a normal cyclic
prefix, an RB contains 12 consecutive subcarriers in
the frequency domain and 7 consecutive symbols (for
DL, OFDM symbols; for UL, SC-FDMA symbols) in the
time domain, for a total of 84 REs. For an extended cyclic
prefix, an RB contains 12 consecutive subcarriers in the
frequency domain and 6 consecutive symbols in the time
domain, for a total of 72 REs. The number of bits carried
by each RE depends on the modulation scheme.

[0022] Asiillustratedin FIG. 2A, some of the REs carry
DL reference (pilot) signals (DL-RS) for channel estima-
tion at the UE. The DL-RS may include cell-specific
reference signals (CRS) (also sometimes called common
RS), UE-specific reference signals (UE-RS), and chan-
nel state information reference signals (CSI-RS). FIG. 2A
illustrates CRS for antenna ports 0, 1, 2, and 3 (indicated
as Ry, Ry, Ry, and R, respectively), UE-RS for antenna
port 5 (indicated as R;), and CSI-RS for antenna port 15
(indicated as R). FIG. 2B illustrates an example of various
channels within a DL subframe of a frame. The physical
control format indicator channel (PCFICH) is within sym-
bol 0 of slot 0, and carries a control format indicator (CFl)
that indicates whether the physical downlink control
channel (PDCCH) occupies 1, 2, or 3 symbols (FIG.
2B illustrates a PDCCH that occupies 3 symbols). The
PDCCH carries downlink control information (DCI) within
one or more control channel elements (CCEs), each CCE
including nine RE groups (REGs), each REG including
four consecutive REs in an OFDM symbol. A UE may be
configured with a UE-specific enhanced PDCCH
(ePDCCH)thatalso carries DCI. The ePDCCH may have
2, 4, or 8 RB pairs (FIG. 2B shows two RB pairs, each
subset including one RB pair). The physical hybrid auto-
matic repeat request (ARQ) (HARQ) indicator channel
(PHICH) is also within symbol 0 of slot 0 and carries the
HARQ indicator (HI) that indicates HARQ acknowledge-
ment (ACK) / negative ACK (NACK) feedback based on
the physical uplink shared channel (PUSCH). The pri-
mary synchronization channel (PSCH) is within symbol 6
of slot 0 within subframes 0 and 5 of a frame, and carries a
primary synchronization signal (PSS) thatis used by a UE
to determine subframe timing and a physical layer iden-
tity. The secondary synchronization channel (SSCH) is
within symbol 5 of slot 0 within subframes 0 and 5 of a
frame, and carries a secondary synchronization signal
(SSS) that is used by a UE to determine a physical layer
cell identity group number. Based on the physical layer
identity and the physical layer cell identity group number,
the UE can determine a physical cell identifier (PCI).
Based on the PCI, the UE can determine the locations
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of the aforementioned DL-RS. The physical broadcast
channel (PBCH) is within symbols 0, 1, 2, 3 of slot 1 of
subframe 0 of a frame, and carries a master information
block (MIB). The MIB provides a number of RBs in the DL
system bandwidth, a PHICH configuration, and a system
frame number (SFN). The physical downlink shared
channel (PDSCH) carries user data, broadcast system
information not transmitted through the PBCH such as
system information blocks (SIBs), and paging messages.
[0023] Asillustrated in FIG. 2C, some of the REs carry
demodulation reference signals (DM-RS) for channel
estimation at the eNB. The UE may additionally transmit
sounding reference signals (SRS) in the last symbol of a
subframe. The SRS may have a comb structure, and a
UE may transmit SRS on one of the combs. The SRS may
be used by an eNB for channel quality estimation to
enable frequency-dependent scheduling on the UL.
FIG. 2D illustrates an example of various channels within
an UL subframe of a frame. A physical random access
channel (PRACH) may be within one or more subframes
within a frame based on the PRACH configuration. The
PRACH may include six consecutive RB pairs within a
subframe. The PRACH allows the UE to perform initial
system access and achieve UL synchronization. A phy-
sical uplink control channel (PUCCH) may be located on
edges of the UL system bandwidth. The PUCCH carries
uplink control information (UCI), such as scheduling re-
quests, a channel quality indicator (CQl), a precoding
matrix indicator (PMI), a rank indicator (RI), and HARQ
ACK/NACK feedback. The PUSCH carries data, and
may additionally be used to carry a buffer status report
(BSR), a power headroom report (PHR), and/or UCI.

[0024] FIG. 3 is a block diagram of an eNB 310 in
communication with a UE 350 in an access network. In
the DL, IP packets from the EPC 160 may be providedto a
controller/processor 375. The controller/processor 375
implements layer 3 and layer 2 functionality. Layer 3
includes a radio resource control (RRC) layer, and layer
2 includes a packet data convergence protocol (PDCP)
layer, a radio link control (RLC) layer, and a medium
access control (MAC) layer. The controller/processor
375 provides RRC layer functionality associated with
broadcasting of system information (e.g., MIB, SIBs),
RRC connection control (e.g., RRC connection paging,
RRC connection establishment, RRC connection mod-
ification, and RRC connection release), inter radio ac-
cess technology (RAT) mobility, and measurement con-
figuration for UE measurement reporting; PDCP layer
functionality associated with header compression / de-
compression, security (ciphering, deciphering, integrity
protection, integrity verification), and handover support
functions; RLC layer functionality associated with the
transfer of upper layer packet data units (PDUs), error
correction through ARQ, concatenation, segmentation,
and reassembly of RLC service data units (SDUs), re-
segmentation of RLC data PDUs, and reordering of RLC
data PDUs; and MAC layer functionality associated with
mapping between logical channels and transport chan-
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nels, multiplexing of MAC SDUs onto transport blocks
(TBs), demultiplexing of MAC SDUs from TBs, schedul-
ing information reporting, error correction through HARQ,
priority handling, and logical channel prioritization.
[0025] The transmit (TX) processor 316 and the re-
ceive (RX) processor 370 implement layer 1 functionality
associated with various signal processing functions.
Layer 1, which includes a physical (PHY) layer, may
include error detection on the transport channels, forward
error correction (FEC) coding/decoding of the transport
channels, interleaving, rate matching, mapping onto phy-
sical channels, modulation/demodulation of physical
channels, and MIMO antenna processing. The TX pro-
cessor 316 handles mapping to signal constellations
based on various modulation schemes (e.g., binary
phase-shift keying (BPSK), quadrature phase-shift key-
ing (QPSK), M-phase-shift keying (M-PSK), M-quadra-
ture amplitude modulation (M-QAM)). The coded and
modulated symbols may then be split into parallel
streams. Each stream may then be mapped to an OFDM
subcarrier, multiplexed with a reference signal (e.g., pilot)
in the time and/or frequency domain, and then combined
together using an Inverse Fast Fourier Transform (IFFT)
to produce a physical channel carrying a time domain
OFDM symbol stream. The OFDM stream is spatially
precoded to produce multiple spatial streams. Channel
estimates from a channel estimator 374 may be used to
determine the coding and modulation scheme, as well as
for spatial processing. The channel estimate may be
derived from a reference signal and/or channel condition
feedback transmitted by the UE 350. Each spatial stream
may then be provided to a different antenna 320 via a
separate transmitter 318TX. Each transmitter 318TX
may modulate an RF carrier with a respective spatial
stream for transmission.

[0026] Atthe UE 350, each receiver 354RX receives a
signal through its respective antenna 352. Each receiver
354RX recovers information modulated onto an RF car-
rier and provides the information to the receive (RX)
processor 356. The TX processor 368 and the RX pro-
cessor 356 implement layer 1 functionality associated
with various signal processing functions. The RX proces-
sor 356 may perform spatial processing on the informa-
tion to recover any spatial streams destined for the UE
350. If multiple spatial streams are destined for the UE
350, they may be combined by the RX processor 356 into
a single OFDM symbol stream. The RX processor 356
then converts the OFDM symbol stream from the time-
domain to the frequency domain using a Fast Fourier
Transform (FFT). The frequency domain signal com-
prises a separate OFDM symbol stream for each sub-
carrier of the OFDM signal. The symbols on each sub-
carrier, and the reference signal, are recovered and
demodulated by determining the most likely signal con-
stellation points transmitted by the eNB 310. These soft
decisions may be based on channel estimates computed
by the channel estimator 358. The soft decisions are then
decoded and deinterleaved to recover the data and con-
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trol signals that were originally transmitted by the eNB
310 on the physical channel. The data and control signals
are then provided to the controller/processor 359, which
implements layer 3 and layer 2 functionality.

[0027] The controller/processor 359 can be associated
with a memory 360 that stores program codes and data.
The memory 360 may be referred to as a computer-
readable medium. In the UL, the controller/processor
359 provides demultiplexing between transport and lo-
gical channels, packet reassembly, deciphering, header
decompression, and control signal processing to recover
IP packets from the EPC 160. The controller/processor
359 is also responsible for error detection using an ACK
and/or NACK protocol to support HARQ operations.
[0028] Similar to the functionality described in connec-
tion with the DL transmission by the eNB 310, the con-
troller/processor 359 provides RRC layer functionality
associated with system information (e.g., MIB, SIBs)
acquisition, RRC connections, and measurement report-
ing; PDCP layer functionality associated with header
compression / decompression, and security (ciphering,
deciphering, integrity protection, integrity verification);
RLC layer functionality associated with the transfer of
upper layer PDUs, error correction through ARQ, con-
catenation, segmentation, and reassembly of RLC
SDUs, re-segmentation of RLC data PDUs, and reorder-
ing of RLC data PDUs; and MAC layer functionality
associated with mapping between logical channels and
transport channels, multiplexing of MAC SDUs onto TBs,
demultiplexing of MAC SDUs from TBs, scheduling in-
formation reporting, error correction through HARQ,
priority handling, and logical channel prioritization.
[0029] Channel estimates derived by a channel esti-
mator 358 from a reference signal or feedback trans-
mitted by the eNB 310 may be used by the TX processor
368 to select the appropriate coding and modulation
schemes, and to facilitate spatial processing. The spatial
streams generated by the TX processor 368 may be
provided to different antenna 352 via separate transmit-
ters 354TX. Each transmitter 354TX may modulate an RF
carrier with a respective spatial stream for transmission.
[0030] The UL transmission is processed at the eNB
310 in a manner similar to that described in connection
with the receiver function at the UE 350. Each receiver
318RX receives a signal through its respective antenna
320. Each receiver 318RX recovers information modu-
lated onto an RF carrier and provides the information to a
RX processor 370.

[0031] The controller/processor 375 can be associated
with a memory 376 that stores program codes and data.
The memory 376 may be referred to as a computer-
readable medium. In the UL, the controller/processor
375 provides demultiplexing between transport and lo-
gical channels, packet reassembly, deciphering, header
decompression, control signal processing to recover IP
packets from the UE 350. IP packets from the control-
ler/processor 375 may be provided to the EPC 160. The
controller/processor 375 is also responsible for error
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detection using an ACK and/or NACK protocol to support
HARQ operations.

[0032] FIG. 4 is a call flow diagram 400 illustrating a
RACH procedure. Referring to FIG. 4, the RACH proce-
dure may enable uplink synchronization between a UE
402 and a base station 404 (e.g., the mmW base station
180). The RACH procedure may also be used to obtain
resources for communication. The UE 402 may engage
in a contention-based RACH procedure with the base
station 404. The RACH procedure may include a mes-
sage exchange involving four messages - a first message
406, a second message 408, a third message 410, and a
fourth message 412. In an aspect, the UE 402 may select
an available physical RACH (PRACH) contention-based
preamble (or a RACH signature). The preamble may be
one of 64 different patterns (or some other number of
patterns) generated from Zadoff-Chu sequences, but if
multiple UEs have the same preamble, then a collision
may occur. The Zadoff-Chu sequence may be generated
based on a root value, which may be determined by a
RACH preamble index (cell-specific). In an aspect, a
subset of the 64 signatures/preambles may be reserved
for the contention-free RACH procedure. In an aspect,
the UE 402 may select the signature based on the size of
the transmission resource needed for transmitting the
third message 410. The UE 402 may determine the size
of the transmission resource based on a pathloss and a
required transmission power for the third message 410.
The preamble may be transmitted by the UE 402 to the
base station 404 in the first message 406. If the UE 402
does not receive a response from the base station 404
after transmitting the first message 406, then the UE 402
may ramp up the transmission power in a fixed step and
retransmit the first message 406.

[0033] After receiving the first message 406, the base
station 404 may transmit the second message 408 to the
UE 402. The second message 408 may be a RACH
response (RAR) message sent via the PDSCH. The
second message 408 may provide the identity of the
detected preamble, a timing alignment instruction that
enables the UE 402 to synchronize subsequent uplink
transmissions (e.g., a timing advance used to compen-
sate for the round trip delay caused by the distance
between the UE 402 and the base station 404), and an
initial uplink resource grant for the UE 402 to transmit the
third message 410 (e.g., via the PUSCH). The second
message 408 may also include a cell radio network
temporary identity (C-RNTI) that identifies the UE 402.
[0034] The UE402may transmitthe third message410
to the base station 404, and the third message 410 may
be a Layer 2/Layer 3 message or an RRC connection
request message. The third message 410 may also in-
clude a UE identifier that identifies the UE 402 (e.g., a
random value or a temporary mobile subscriber identity
(TMSI)), an RRC connection request, a tracking area
update, and/or a scheduling request. The third message
410 may also include a connection establishment clause,
indicating why the UE 402 needs to connect to the net-
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work. In an aspect, the third message 410 may also
include the C-RNTI.

[0035] Afterreceiving the third message 410, the base
station 404 may adjust one or more transmission para-
meters for transmitting the fourth message 412 to the UE
402. Forexample, the base station 404 may selectone or
more antennas, determine the transmit power on the
selected antennas, and/or choose an MCS to use for
subsequenttransmission to the UE 402. The base station
404 may transmit the fourth message 412 to the UE 402.
The fourth message 412 may be a contention resolution
message (e.g., if multiple UEs initiated the RACH pro-
cedure using the same selected signature the selected
UE is indicated). The fourth message 412 may be ad-
dressed to the UE identifier included in the third message
410 and may contain a new C-RNTI to be used for further
communication.

[0036] Referring to FIG. 4, the UE 402 may need
different information, known as RACH parameters
(e.g., a system frame number, a RACH preamble index,
base station transmit power, RACH power ramping step,
etc.), before the UE 402 can transmit the first message
406 of the RACH procedure to the base station 404. Such
information may be divided into two groups: a MIB and a
SIB. In an aspect, the system frame number may be
included in the MIB, which may be transmitted by the
base station 404 through the PBCH. The remaining
RACH parameters may be transmitted in the SIB.
[0037] In one aspect of LTE, the SIB may be trans-
mitted through the PDCCH. The PDCCH may be trans-
mitted in a cell-specific manner (e.g., scrambled with a
RNTI associated with the cell or a device within the cell)
using an omni-directional or quasi-omni-directional
beam. In this manner, all UEs regardless of their location
in the cell may be able to receive the PDCCH and decode
the PDCCH to obtain the SIB and to extract the RACH
parameters needed to transmit RACH to the base station
404.

[0038] In mmW systems, free space path loss and
additional non-line-of-sight loss is high. If the SIB is
transmitted through a cell-specific PDCCH, the SIB
may not reach all UEs in the mmW system. As such,
transmissions in mmW systems may need to be beam-
formed. FIGs. 5A and 5B are diagrams 500, 550 of abase
station 502 using beamforming and beam sweeping to
transmit a synchronization subframe in a mmW system.
Referring to FIG. 5A, for example, the base station 502
may opt to transmit the SIB using beamforming. If the
base station 502 has at least four antenna ports, the base
station 502 may directionally sweep the transmission in
four directions to transmit four beams 512, 514, 516, and
518 using four antenna ports in a cell-specific manner.
The directional sweeping may otherwise be known as
beam sweeping. The SIB may be transmitted in the first
symbol of a synchronization subframe (e.g., symbol 0 in
slot 0 of subframe 0 in FIG. 2A). Referring to FIG. 5B, the
base station 502 may sweep in four different directions
using the four antenna ports in the second symbol of the
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synchronization subframe (e.g., symbol 1 in slot 0 of
subframe 0 in FIG. 2A) to transmit the four beams 562,
564, 566, 568. Because the base station 502 sweeps in
different symbols in FIGs. 5A and 5B, the angular/direc-
tional range of the beams for the example in FIG. 5A may
be different from the angular/directional range of the
beams for the example in FIG. 5B. The beams trans-
mitted by the base station 502 during the same symbol
may not be adjacent with each other.

[0039] In an aspect, the SIB may be transmitted in a
new channel named extended PBCH (ePBCH) or an-
other name. The ePBCH may be a second broadcast
channel different from the PBCH. In an aspect, the
ePBCH may carry more bits than the PBCH, and accord-
ingly, may have a longer duration than the PBCH. The
periodicity of the ePBCH may be greater than the peri-
odicity of the PBCH to reduce overhead such that the
effective overhead of the ePBCH and the PBCH are the
same even though the ePBCH may carry more bits.
Using the ePBCH, the same SIB may be transmitted in
14 directions using 14 symbols. The SIB, however, may
have a significant amount of data (e.g., over 100 bits). By
repeating the transmission 14 times, SIB transmission
via the ePBCH may create a large amount of overhead.
To reduce the overhead, the ePBCH may not be trans-
mitted as frequently. The ePBCH may be transmitted
once every 100 ms, whereas the PBCH may be trans-
mitted every 5 ms. If a UE decodes a synchronization
subframe containing the PBCH (with the MIB), the UE
may have to wait for 100ms to receive to the SIB via the
ePBCH before the UE may transmit the first message in
the RACH procedure. To reduce the latency, at least
some of the RACH parameters may be transmitted via
the PBCH.

[0040] FIG. 6 is a call flow diagram 600 illustrating a
method of transmitting RACH parameters via a PBCH.
Referring to FIG. 6, a base station 604 determines RACH
parameters that enable a UE 602 to transmit a first
message 610 of the RACH procedure for uplink synchro-
nization. The RACH parameters may include a system
frame number, a RACH preamble index (denotes pre-
amble indices for contention-based RACH transmission
among available preambles), a contention timer (timer for
contention resolution), a maximum HARQ transmission
(a maximum number of HARQ transmission for message
3in the RACH procedure), a base station transmit power
(the UE 602 may use the base station transmit power to
compute the UE 602 transmit power by measuring the
received power of a message from the base station and
determining the pathloss based on the measured power
and the base station transmit power), a maximum pre-
amble transmit power, a random access response win-
dow size (duration of the random access response win-
dow), a RACH power ramping step (corresponds to a
step size, such as 1dB, toincrease the transmit power for
messages if the transmission is unsuccessful), a RACH
format (indicating the duration of the RACH), a RACH
frequency, a preamble received target power (a target

10

15

20

25

30

35

40

45

50

55

power for receiving the preamble at the base station 604),
and a beam sweep periodicity. The beam sweep periodi-
city denotes the periodicity of sweeping beams in the
system. In some systems, beam sweep periodicity may
allow the UE 602, for example, to select the resource of
RACH transmission which depends on the best beam
index. Resource denotes transmission time or tones of
RACH transmission. The foregoing list of RACH para-
meters is not exhaustive and other parameters may be
included. In an aspect, the base station 604 may be
preconfigured with the RACH parameters. In this aspect,
the base station 604 may determine the RACH para-
meters by looking up the RACH parameters in memory
and retrieving the parameters for transmission.

[0041] After determining the RACH parameters, the
base station 604 may select a subset of the RACH
parameters for transmission. The subset of the RACH
parameters may be referred to as RACH information. The
RACH information may have 9 bits, 23 bits, or some other
number of bits. In one example, the RACH information
may include the RACH preamble index, the beam sweep
periodicity, the RACH frequency, and the RACH format.
In another example, other RACH parameters may be
included. The RACH information is transmitted in a mes-
sage via a PBCH 606. In an aspect, the PBCH 606 may
have afrequency (or periodicity) of 5 ms or another value.
The message may be transmitted using beamforming,
similar to the beamforming as shown in FIGs. 5A and 5B,
in which the message is beam-formed in a cell-specific
manner (e.g., partially scrambled with a RNTI) by sweep-
ing through one or more angular regions in a cell asso-
ciated with the base station 604 during different time units
(e.g., symbols).

[0042] In one configuration which is not comprised
within the scope of the claims, the base station 604
may be configured to transmit the full list of RACH para-
meters via an ePBCH 608. In this configuration, the base
station 604 may transmit an indication in the PBCH 606
that indicates whether the full list of RACH parameters
will be transmitted via the ePBCH 608. In one aspect, if
the base station 604 is not transmitting the RACH para-
meters via the ePBCH 608, then the base station 604
may transmit the RACH information via the PBCH 606. In
another aspect, the base station 604 may transmit the
RACH information via the PBCH 606 regardless of
whether the base station 604 transmits the full list of
RACH parameters via the ePBCH 608. In an aspect,
the ePBCH 608 may also contain other parameters apart
from RACH related parameters. For example, the
ePBCH 608 may include information related to a PDSCH
configuration, PUCCH configuration, PUSCH configura-
tion, uplink sounding reference signal configuration, up-
link power control information, uplink carrier frequency
and bandwidth, etc.

[0043] By transmitting the RACH information more
frequently via the PBCH 606, the base station 604 may
reduce latency because the UE 602 will have enough
information to transmit the first message 610 in the RACH
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procedure immediately after the UE 602 decodes the
message (or the synchronization frame) rather than hav-
ing to wait for the full list of RACH parameters, or for
remaining RACH parameters not included in the RACH
information transmitted in the PBCH, in the ePBCH 608.
[0044] In one aspect, the base station 604 transmits
the RACH information such as the RACH preamble in-
dex, the RACH configuration, the beam sweep periodi-
city, and/or the RACH format in the MIB via the PBCH 606
so that each UE in the cell may find the base RACH
sequence and the allotted time to transmit RACH. The
remaining RACH parameters, not including those that
make up the RACH information (e.g., the base station
transmit power, the RACH power ramping step, and other
parameters) are transmitted through the SIB. The SIB
may be transmitted in a cell-specific manner by sweeping
through one or more angular regions of the cell. The SIB
is transmitted via the ePBCH 608. Alternatively, and not
comprised within the scope of the claims, the SIB may be
transmitted via a dedicated PDCCH or via the PDSCH. In
another configuration, which is not comprised within the
scope of the claims, instead of being transmitted in the
SIB, one or more of the remaining RACH parameters may
be transmitted during the RACH procedure, such as in
the second message 612 of the RACH procedure, to be
used by the UE 602 for transmitting the third message
614.

[0045] In another aspect, the base station 604 may
transmit an indication via the PBCH 606 that indicates a
periodicity with which the full list of RACH parametersis to
be transmitted via the ePBCH 608. If the UE 602 deter-
mines that the periodicity has a time duration greater than
a threshold (e.g., greater than 200 ms), then the UE 602
may determine not to wait for the full list of RACH para-
meters in the ePBCH 608 and initiate the RACH proce-
dure based on the RACH information received via the
PBCH 606.

[0046] In another aspect, the subframe in which the
PBCH is transmitted may be frequency-division multi-
plexed or time-division multiplexed as later described
with respect to FIGs. 7 and 8.

[0047] After receiving the RACH information via the
PBCH 606, the UE 602 may determine to transmit the first
message 610 to the base station 604. The UE 602 may
determine the RACH preamble to use based on the
RACH preamble index indicated in the RACH information
from the PBCH 606. The UE 602 may determine the
frequency on which to transmit the first message 610
based on the RACH information. The UE 602 may de-
termine the duration ofthe RACH procedure based onthe
RACH format.

[0048] In an aspect, if the UE 602 receives an indica-
tion that the RACH parameters will be transmitted via the
ePBCH 608, then the UE 602 may wait for the RACH
parameters before transmitting the first message 610. In
another aspect, the UE 602 may not wait for the RACH
parameters via the ePBCH 608 before transmitting the
first message 610. In another aspect, if the UE 602
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receives an indication that the RACH parameters will
not be transmitted via the ePBCH 608, then the UE
602 may transmit the first message 610 immediately after
receiving the RACH information via the PBCH 606. In
another aspect, the UE 602 may receive an indication of
the periodicity with which the RACH parameters are to be
transmitted by the base station 604 via the ePBCH 608. If
the UE 602 determines that the periodicity leads to a
latency above a threshold, then the UE 602 may deter-
mine not to wait for the RACH parameters and to transmit
the first message 610 immediately after receiving the
RACH information from the PBCH 606.

[0049] In an aspect, having received the RACH infor-
mation over the PBCH 606, the UE 602 may perform
initial uplink transmission (e.g., transmit the first message
610) for uplink synchronization without decoding any
other channel except synchronization channels (e.g.,
the PSS, SSS, BRS, and ESS).

[0050] After transmitting the first message 610, the UE
602 may receive the second message 612 from the base
station 604. The second message 612 may include a
timing adjustment for the UE 602, uplink resource grants
for transmitting a third message 614, etc. In an aspect,
the second message 612 may also include RACH para-
meters. The RACH parameters may be different from
those transmitted in the PBCH 606, and the RACH para-
meters may also be transmitted via the ePBCH 608.
[0051] Subsequently, the UE 602 may transmit the
third message 614 to the base station 604 that indicates
an RRC connection request, and the base station 604
may respond by transmitting the fourth message 616 to
the UE 602. The fourth message 616 may be a contention
resolution message with an identifier associated with the
UE 602.

[0052] FIG. 7 is a diagram 700 of a frequency-division
multiplexed synchronization subframe. The synchroniza-
tion subframe may be divided into 14 symbols, from
symbol 0 to symbol 13. Each symbol may have 100
resource blocks (RBs) for communication. As an exam-
ple, each RB may have 12 subcarriers, which would
mean that each symbol may have 1,200 subcarriers
(or tones). The first 41 RBs may be used to carry beam
reference signals (BRSs)and PBCHs, which may include
RACH information. The next 18 RBs may carry a SSS, a
PSS, and an extended synchronization signal (ESS). The
next 41 RBs may carry BRSs and PBCHs, and like the
first 41 RBs, the PBCHs may include RACH information.
[0053] The beam transmitted by each antenna port
may change from symbol to symbol. As discussed above,
for example, for a first symbol, four beams from four
antenna ports of the base station may cover one angular
range (e.g., as illustrated in FIG. 5A), while four beams
from the four antenna ports may cover another angular
range for a different symbol (e.g., as illustrated in FIG.
5B). For example, the base station may have 1, 2,4, or 8
active antenna ports. Within each symbol, the base sta-
tion transmits a PSS, an SSS, an ESS, a PBCH, and a
BRS. Each of the PSS, the ESS, the SSS, and the PBCH
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is transmitted by all antenna ports of the base station on
the same subcarriers throughout different symbols of the
synchronization subframe.

[0054] Inan aspect, the angular space of the coverage
area of a cell may be divided into three sectors, where
each sector is associated with 120 degrees. A base
station may provide coverage for one or more sectors.
Each symbol of the synchronization subframe may be
associated with a different range in direction/angle. For
example, the 14 symbols may collectively cover 120
degrees (one sector). In this example, because there
are 14 symbols (thus 14 direction ranges) per subframe
and there are 4 antenna ports in this example, the base
station may transmit beams in 56 (14x4) different direc-
tions. In another example, the symbols within a subframe
may cover the angular range more than once. In such an
example, if there are 14 symbols within a subframe, the
first seven symbols may cover 120 degrees, and then the
next seven symbols may cover the same 120 degrees.
[0055] FIG. 8is a diagram 800 of a time-division multi-
plexed synchronization subframe. The synchronization
subframe may be divided into 14 symbols, from symbol 0
to symbol 13. The tone-spacing within each symbol may
be 60 or 120 kHz. Referring to FIG. 8, a base station 802
may transmit a synchronization subframe with PSS,
SSS, and PBCH, each separated by a cyclic prefix. In
another aspect, the synchronization subframe may also
have ESS as shownin FIG. 7. The PBCH may include the
RACH information. The PBCH may be frequency-divi-
sion multiplexed with beam reference signals. Upon re-
ceiving and decoding the PBCH, a UE 804 may transmita
first message (RACH message) in the RACH procedure
immediately without waiting for the SIB, which may have
the remaining RACH parameters that are not in the
PBCH.

[0056] FIG.9isa flowchart900 of a method of wireless
communication. The method may be performed by a
base station (e.g., the eNB 102, the mmW base station
180, the apparatus 1102/1102’). At 902, the base station
may determine RACH parameters. For example, refer-
ring to FIG. 6, the base station may correspond to the
base station 604. The base station 604 may determine
the RACH parameters that include a system frame num-
ber, a RACH preamble index, a contention timer, a max-
imum HARQ transmission, a base station transmit power,
a maximum preamble transmit power, a random access
response window size, a RACH power ramping step, a
RACH format, a RACH frequency, a preamble received
target power, and a beam sweep periodicity. The base
station 604 may determine the RACH parameters by
retrieving the RACH parameters from memory and pro-
viding the parameters for transmission. In an aspect, the
base station 604 may determine the RACH parameters
based on channel conditions and/or on a base station
maximum transmit power.

[0057] At 904, the base station may transmit a mes-
sage that includes RACH information, based on the
determined RACH parameters, via a PBCH. For exam-
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ple, referring to FIG. 6, the base station 604 may transmit
a message that includes the RACH information via the
PBCH 606. In an aspect, the RACH information may be a
subset of the RACH parameters. In another aspect, the
base station 604 may transmit the message using beam-
forming, and the beam-formed message may be beam
swept in a cell-specific manner through one or more
angular regions in a cell served by the base station
604. The message may be beam swept during symbols
using a synchronization subframe.

[0058] At 906, the base station may transmit via the
PBCH an indication of whether the determined RACH
parameters are to be transmitted via an ePBCH. For
example, referring to FIG. 6, the base station 604 may
transmit via the PBCH 606 an indication of whether the
determined RACH parameters are to be transmitted via
the ePBCH 608. In one aspect, the base station 604 may
transmit the RACH information via the PBCH 606 based
on whether the determined RACH parameters are to be
transmitted via the ePBCH 608. For example, if the base
station 604 will not transmit the RACH parameters via the
ePBCH 608, then the base station 604 may transmit the
RACH information via the PBCH 606.

[0059] At 908, the base station may transmit via the
PBCH an indication of a periodicity with which the de-
termined RACH parameters are to be transmitted via an
ePBCH. Forexample, referring to FIG. 6, the base station
604 transmits via the PBCH 606 an indication that the
determined RACH parameters are to be transmitted
every 100ms. If the periodicity is too long (e.g., greater
than 150 ms), the UEs receiving the indication may
determine not to wait for the RACH parameters before
transmitting a RACH message (e.g., the first message
610).

[0060] At 910, the base station may transmit at least a
subset of the determined RACH parameters via a SIB.
Forexample, referring to FIG. 6, the base station 604 may
transmit at least a subset of the determined RACH para-
meters via a SIB. In one aspect, the at least the subset of
the determined RACH parameters may include the re-
maining RACH parameters that were not transmitted with
the RACH information. In another respect, the atleast the
subset of the determined RACH parameters may include
the full list of RACH parameters. In another aspect, the
RACH parameters may be transmitted in a cell-specific
manner by sweeping through one or more angular re-
gions in a cell. In another aspect, the SIB may be trans-
mitted via the ePBCH 608. In another aspect, the SIB
may be transmitted via the PDCCH or the PDSCH.
[0061] At 912, the base station may transmit at least a
subset of the determined RACH parameters during a
RACH procedure. For example, referring to FIG. 6, the
base station 604 may transmit the at least the subset of
the determined RACH parameters in the second mes-
sage 612 during the 4-message RACH procedure.
[0062] FIG. 10 is a flowchart 1000 of a method of
wireless communication. The method may be performed
by a UE (e.g., the UE 602, the apparatus 1302/1302’). At
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1002, the UE may receive a message that includes
RACH information associated with a base station via a
PBCH. For example, referring to FIG. 6, the UE may be
the UE 602. The UE 602 may receive a message that
include RACH information associated with the base sta-
tion 604 via the PBCH 606.

[0063] At1004,the UE maytransmita RACH message
to the base station during a RACH procedure based on
the received RACH information. For example, referring to
FIG. 6, the UE 602 may transmit the first message 610 (a
RACH message) to the base station 604 during a RACH
procedure. The first message 610 may be transmitted
based on the RACH information received via the PBCH
606.

[0064] At 1006, the UE may receive via the PBCH an
indication of whether the RACH parameters are to be
transmitted via an ePBCH. For example, referring to FIG.
6, the UE 602 may receive viathe PBCH 606 an indication
of whether the base station 604 will transmit the RACH
parameters via the ePBCH 608.

[0065] At 1008, the UE may receive via the PBCH an
indication of a periodicity with which the RACH para-
meters are to be transmitted via an ePBCH. For example,
referring to FIG. 6, the UE 602 may receive via the PBCH
606 an indication of a periodicity (e.g., every 100 ms) with
which the base station 604 is to transmit the RACH
parameters via the ePBCH 608.

[0066] At1010,the UE may receive atleast a subset of
the RACH parameters viaa SIB. Forexample, referring to
FIG. 6, the UE 602 may receive at least the subset of
RACH parameters via a SIB. The subset of the RACH
parameters may include the remaining RACH para-
meters that were notreceived by the UE 602 in the RACH
information.

[0067] At1012,the UE mayreceive atleast a subset of
the RACH parameters during a RACH procedure. For
example, referring to FIG. 6, the UE 602 may receive a
subset of the RACH parameters in the second message
612.

[0068] FIG. 11 is a conceptual data flow diagram 1100
illustrating the data flow between different means/com-
ponents in an exemplary apparatus 1102. The apparatus
may be an eNB or a mmW base station. The apparatus
includes a reception component 1104, a RACH compo-
nent 1106, and a transmission component 1108. The
RACH component 1106 may be configured to determine
RACH parameters. The transmission component 1108
may be configured to transmit a message that includes
RACH information, based on the determined RACH
parameters, via a PBCH. In an aspect, the message that
includes RACH information may be transmitted using
beamforming. In another aspect, the message may be
beam-formed in a cell-specific manner by sweeping
through one or more angular regions in a cell during
different time units. In another aspect, the RACH para-
meters may include a beam sweep periodicity, a RACH
preamble index, a RACH configuration,a RACH format, a
RACH periodicity, a base station transmit power, and a
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RACH power ramping step. In another aspect, the RACH
information may be a subset of the RACH parameters. In
one configuration, the transmission component 1108
may be configured to transmit via the PBCH an indication
of whether the determined RACH parameters are to be
transmitted via an ePBCH. In an aspect, the RACH
information may be transmitted via the PBCH based
on whether the determined RACH parameters are to
be transmitted via the ePBCH. In another configuration,
the transmission component 1108 may be configured to
transmit via the PBCH an indication of a periodicity with
which the determined RACH parameters are to be trans-
mitted via an ePBCH. In another configuration, the trans-
mission component 1108 may be configured to transmit
atleast a subset of the determined RACH parameters via
a SIB. In an aspect, the at least the subset of the deter-
mined RACH parameters may be transmitted in a cell-
specific manner by sweeping through one or more angu-
lar regions in a cell. In another aspect, the SIB may be
transmitted via an ePBCH. In another aspect, the SIB
may be transmitted viaa PDCCH or a PDSCH. In another
configuration, the transmission component 1108 may be
configured to transmit at least a subset of the determined
RACH parameters during a RACH procedure. In an
aspect, the PBCH may be frequency-division multiplexed
with initial access signals, or the PBCH may be time-
division multiplexed with the initial access signals. In
another aspect, the initial access signals may include
one or more of a primary synchronization sequence, a
secondary synchronization sequence, an extended syn-
chronization sequence, and beam reference signals.
[0069] The apparatus may include additional compo-
nents that perform each of the blocks of the algorithm in
the aforementioned flowcharts of FIG. 9. As such, each
block in the aforementioned flowcharts of FIG. 9 may be
performed by a component and the apparatus may in-
clude one or more of those components. The compo-
nents may be one or more hardware components spe-
cifically configured to carry out the stated processes/al-
gorithm, implemented by a processor configured to per-
form the stated processes/algorithm, stored within a
computer-readable medium for implementation by a pro-
cessor, or some combination thereof.

[0070] FIG. 12is a diagram 1200 illustrating an exam-
ple of a hardware implementation for an apparatus 1102’
employing a processing system 1214. The processing
system 1214 may be implemented with a bus architec-
ture, represented generally by the bus 1224. The bus
1224 may include any number of interconnecting buses
and bridges depending on the specific application of the
processing system 1214 and the overall design con-
straints. The bus 1224 links together various circuits
including one or more processors and/or hardware com-
ponents, represented by the processor 1204, the com-
ponents 1104, 1106, 1108, and the computer-readable
medium / memory 1206. The bus 1224 may also link
various other circuits such as timing sources, periph-
erals, voltage regulators, and power management cir-
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cuits, which are well known in the art, and therefore, will
not be described any further.

[0071] The processing system 1214 may be coupled to
a transceiver 1210. The transceiver 1210 is coupled to
one or more antennas 1220. The transceiver 1210 pro-
vides a means for communicating with various other
apparatus over a transmission medium. The transceiver
1210 receives a signal from the one or more antennas
1220, extracts information from the received signal, and
provides the extracted information to the processing
system 1214, specifically the reception component
1104. In addition, the transceiver 1210 receives informa-
tion from the processing system 1214, specifically the
transmission component 1108, and based on the re-
ceived information, generates a signal to be applied to
the one or more antennas 1220. The processing system
1214 includes a processor 1204 coupled to a computer-
readable medium/memory 1206. The processor 1204 is
responsible for general processing, including the execu-
tion of software stored on the computer-readable med-
ium/ memory 1206. The software, when executed by the
processor 1204, causes the processing system 1214 to
perform the various functions described supra for any
particular apparatus. The computer-readable medium /
memory 1206 may also be used for storing data that is
manipulated by the processor 1204 when executing soft-
ware. The processing system 1214 further includes at
least one of the components 1104, 1106, 1108. The
components may be software components running in
the processor 1204, resident/stored in the computer
readable medium / memory 1206, one or more hardware
components coupled to the processor 1204, or some
combination thereof. The processing system 1214 may
be acomponentofthe eNB 310 (or the mmW base station
180) and may include the memory 376 and/or atleastone
of the TX processor 316, the RX processor 370, and the
controller/processor 375.

[0072] In one configuration, the apparatus 1102/1102’
for wireless communication includes means for determin-
ing RACH parameters. The apparatus may include
means for transmitting a message that includes RACH
information, based on the determined RACH para-
meters, via a PBCH. In an aspect, the message that
includes RACH information may be transmitted using
beamforming. In another aspect, the message may be
beam-formed in a cell-specific manner by sweeping
through one or more angular regions in a cell during
different time units. In another aspect, the RACH para-
meters may include a beam sweep periodicity, a RACH
preamble index, a RACH configuration,a RACH format, a
RACH periodicity, a base station transmit power, and a
RACH power ramping step. In another aspect, the RACH
information may be a subset of the RACH parameters. In
one configuration, the apparatus may include means for
transmitting via the PBCH an indication of whether the
determined RACH parameters are to be transmitted via
an ePBCH. In an aspect, the RACH information may be
transmitted via the PBCH based on whether the deter-
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mined RACH parameters are to be transmitted via the
ePBCH. In another configuration, the apparatus may
include means for transmitting via the PBCH an indica-
tion of a periodicity with which the determined RACH
parameters are to be transmitted via an ePBCH. In an-
other configuration, the apparatus may include means for
transmitting at least a subset of the determined RACH
parameters via a SIB. In an aspect, the atleast the subset
of the determined RACH parameters may be transmitted
in a cell-specific manner by sweeping through one or
more angular regions in a cell. In another aspect, the SIB
may be transmitted via an ePBCH. In another aspect, the
SIB may be transmitted via a PDCCH or a PDSCH. In
another configuration, the apparatus may include means
for transmitting at least a subset of the determined RACH
parameters during a RACH procedure. In an aspect, the
PBCH may be frequency-division multiplexed with initial
access signals, or the PBCH may be time-division multi-
plexed with the initial access signals. In another aspect,
the initial access signals may include one or more of a
primary synchronization sequence, a secondary syn-
chronization sequence, an extended synchronization
sequence, and beam reference signals. The aforemen-
tioned means may be one or more of the aforementioned
components of the apparatus 1102 and/or the processing
system 1214 of the apparatus 1102’ configured to per-
form the functions recited by the aforementioned means.
As described supra, the processing system 1214 may
include the TX Processor 316, the RX Processor 370,
and the controller/processor 375. As such, in one con-
figuration, the aforementioned means may be the TX
Processor 316, the RX Processor 370, and the control-
ler/processor 375 configured to perform the functions
recited by the aforementioned means.

[0073] FIG. 13 is a conceptual data flow diagram 1300
illustrating the data flow between different means/com-
ponents in an exemplary apparatus 1302. The apparatus
may be a UE. The apparatus includes a reception com-
ponent 1304, a RACH component 1306, and a transmis-
sion component 1308. The reception component 1304
may be configured to receive a message that includes
RACH information associated with a base station 1350
via a PBCH. The transmission component 1308 may be
configured to transmit a RACH message to the base
station 1350 during a RACH procedure based on the
received RACH information. In an aspect, the RACH
information may be a subset of RACH parameters asso-
ciated with the base station 1350. The RACH parameters
may include a beam sweep periodicity,a RACH preamble
index, a RACH configuration, a RACH format, a RACH
frequency, a base station transmit power, and a RACH
power ramping step. In one configuration, the reception
component 1304 may be configured to receive via the
PBCH anindication of whetherthe RACH parameters are
to be transmitted via an ePBCH. In another aspect, the
RACH information may be received based on whether
the RACH parameters are to be transmitted via the
ePBCH. In another aspect, the RACH message may



23 EP 3 934 362 B9 24

be transmitted during the RACH procedure based on the
RACH information if the RACH parameters will not be
transmitted via the ePBCH. In another aspect, the RACH
message may be transmitted during the RACH proce-
dure based on a periodicity with which the RACH para-
meters are to be received in the ePBCH. In another
configuration, the reception component 1304 may be
configured to receive via the PBCH an indication of a
periodicity with which the RACH parameters are to be
transmitted via an ePBCH. In another configuration, the
reception component 1304 may be configured to receive
atleast a subset of the RACH parameters viaa SIB. Inan
aspect, the SIB may be received via an ePBCH. In an-
other aspect, the SIB may be received viaa PDCCH or a
PDSCH. In another configuration, the reception compo-
nent 1304 may be configured to receive at least a subset
ofthe RACH parameters during a RACH procedure. Inan
aspect, the RACH message may be transmitted to the
base station 1350 before the apparatus receives a SIB
from the base station 1350 viaa PDCCH, a PDSCH, oran
ePBCH. In another aspect, the message that includes
RACH information may be beamformed.

[0074] The apparatus may include additional compo-
nents that perform each of the blocks of the algorithm in
the aforementioned flowcharts of FIG. 10. As such, each
block in the aforementioned flowcharts of FIG. 10 may be
performed by a component and the apparatus may in-
clude one or more of those components. The compo-
nents may be one or more hardware components spe-
cifically configured to carry out the stated processes/al-
gorithm, implemented by a processor configured to per-
form the stated processes/algorithm, stored within a
computer-readable medium for implementation by a pro-
cessor, or some combination thereof.

[0075] FIG. 14 is a diagram 1400 illustrating an exam-
ple of a hardware implementation for an apparatus 1302’
employing a processing system 1414. The processing
system 1414 may be implemented with a bus architec-
ture, represented generally by the bus 1424. The bus
1424 may include any number of interconnecting buses
and bridges depending on the specific application of the
processing system 1414 and the overall design con-
straints. The bus 1424 links together various circuits
including one or more processors and/or hardware com-
ponents, represented by the processor 1404, the com-
ponents 1304, 1306, 1308, and the computer-readable
medium / memory 1406. The bus 1424 may also link
various other circuits such as timing sources, periph-
erals, voltage regulators, and power management cir-
cuits, which are well known in the art, and therefore, will
not be described any further.

[0076] The processing system 1414 may be coupled to
a transceiver 1410. The transceiver 1410 is coupled to
one or more antennas 1420. The transceiver 1410 pro-
vides a means for communicating with various other
apparatus over a transmission medium. The transceiver
1410 receives a signal from the one or more antennas
1420, extracts information from the received signal, and
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provides the extracted information to the processing
system 1414, specifically the reception component
1304. In addition, the transceiver 1410 receives informa-
tion from the processing system 1414, specifically the
transmission component 1308, and based on the re-
ceived information, generates a signal to be applied to
the one or more antennas 1420. The processing system
1414 includes a processor 1404 coupled to a computer-
readable medium /memory 1406. The processor 1404 is
responsible for general processing, including the execu-
tion of software stored on the computer-readable med-
ium/ memory 1406. The software, when executed by the
processor 1404, causes the processing system 1414 to
perform the various functions described supra for any
particular apparatus. The computer-readable medium /
memory 1406 may also be used for storing data that is
manipulated by the processor 1404 when executing soft-
ware. The processing system 1414 further includes at
least one of the components 1304, 1306, 1308. The
components may be software components running in
the processor 1404, resident/stored in the computer
readable medium / memory 1406, one or more hardware
components coupled to the processor 1404, or some
combination thereof. The processing system 1414 may
be a component of the UE 350 and may include the
memory 360 and/or at least one of the TX processor
368, the RX processor 356, and the controller/processor
359.

[0077] In one configuration, the apparatus 1302/1302’
for wireless communication includes means for receiving
a message that includes RACH information associated
with a base station via a PBCH. The apparatus includes
means for transmitting a RACH message to the base
station during a RACH procedure based on the received
RACH information. In an aspect, the RACH information
may be a subset of RACH parameters associated with
the base station. The RACH parameters may include a
beam sweep periodicity, a RACH preamble index, a
RACH configuration, a RACH format, a RACH frequency,
a base station transmit power, and a RACH power ramp-
ing step. In one configuration, the apparatus may include
means for receiving via the PBCH an indication of
whether the RACH parameters are to be transmitted
via an ePBCH. In another aspect, the RACH information
may be received based on whether the RACH para-
meters are to be transmitted via the ePBCH. In another
aspect, the RACH message may be transmitted during
the RACH procedure based on the RACH information if
the RACH parameters will not be transmitted via the
ePBCH. In another aspect, the RACH message may
be transmitted during the RACH procedure based on a
periodicity with which the RACH parameters are to be
received in the ePBCH. In another configuration, the
apparatus may include means for receiving via the PBCH
an indication of a periodicity with which the RACH para-
meters are to be transmitted via an ePBCH. In another
configuration, the apparatus may include means for re-
ceiving at least a subset of the RACH parameters via a
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SIB. Inan aspect, the SIB may be received viaan ePBCH.
In another aspect, the SIB may be received viaa PDCCH
oraPDSCH. In another configuration, the apparatus may
include means for receiving atleast a subset ofthe RACH
parameters during a RACH procedure. In an aspect, the
RACH message may be transmitted to the base station
before the apparatus receives a SIB from the base station
via a PDCCH, a PDSCH, or an ePBCH. In another
aspect, the message that includes RACH information
may be beamformed. The aforementioned means may
be one or more of the aforementioned components of the
apparatus 1302 and/or the processing system 1414 of
the apparatus 1302’ configured to perform the functions
recited by the aforementioned means. As described su-
pra, the processing system 1414 may include the TX
Processor 368, the RX Processor 356, and the control-
ler/processor 359. As such, in one configuration, the
aforementioned means may be the TX Processor 368,
the RX Processor 356, and the controller/processor 359
configured to perform the functions recited by the afore-
mentioned means.

[0078] It is understood that the specific order or hier-
archy of blocks in the processes / flowcharts disclosed is
an illustration of exemplary approaches. Based upon
design preferences, it is understood that the specific
order or hierarchy of blocks in the processes / flowcharts
may be rearranged. Further, some blocks may be com-
bined or omitted.

Claims

1. A method of wireless communication by a base
station (604), comprising:
determining random access channel, RACH, para-
meters:

transmitting a message that includes RACH in-
formation via a physical broadcast channel,
PBCH, wherein the RACH information com-
prises a subset of the determined RACH para-
meters including at least one of a beam sweep
periodicity, a base station transmit power, a
RACH preamble index, a RACH configuration,
a RACH frequency, or a RACH power ramping
step;

characterized by:

receiving a RACH message (610) from a user
equipment, UE, (602) during a RACH procedure
based on the transmitted RACH information,
wherein the RACH message is received before
transmitting, by the base station, remaining
RACH parameters via an extended PBCH,
ePBCH, wherein the remaining RACH para-
meters are the determined RACH parameters
not including those that make up the RACH
information.
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The method of claim 1, wherein the message that
includes RACH information is transmitted using
beamforming.

The method of claim 2, the message is beam-formed
in a cell-specific manner by sweeping through one or
more angular regions in a cell during different time
units.

The method of claim 1, wherein the RACH para-
meters further include a RACH preamble index, a
RACH format, a RACH periodicity.

The method of claim 1, further comprising transmit-
ting via the PBCH an indication of a periodicity with
which the remaining RACH parameters are to be
transmitted via the ePBCH.

The method of claim 1, further comprising transmit-
ting the remaining RACH parameters via a system
information block, SIB.

The method of claim 6, wherein the remaining RACH
parameters are transmitted in a cell-specific manner
by sweeping through one or more angular regions in
acell.

The method of claim 1, wherein

the PBCH is transmitted in a synchronization
subframe; or

the PBCH is transmitted in a subframe which
does not contain synchronization signals.

The method of claim 1, wherein the PBCH is fre-
quency-division multiplexed with initial access sig-
nals, or the PBCH is time-division multiplexed with
the initial access signals.

The method of claim 9, wherein the initial access
signals comprise one or more of a primary synchro-
nization sequence, a secondary synchronization se-
quence, an extended synchronization sequence,
and beam reference signals.

A base station (604) for wireless communication,
comprising:

means for determining random access channel,
RACH, parameters:

means for transmitting a message that includes
RACH information via a physical broadcast
channel, PBCH, wherein the RACH information
comprises a subset of the determined RACH
parameters including at least one of a beam
sweep periodicity, a base station transmit power,
a RACH preamble index, a RACH configuration,
a RACH frequency, or a RACH power ramping
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step;

characterized by:

means for receiving a RACH message (610)
from a user equipment, UE, (602) during a
RACH procedure based on the transmitted
RACH information, wherein the RACH message
is received before transmitting, by the base sta-
tion, remaining RACH parameters via an ex-
tended PBCH, ePBCH, wherein the remaining
RACH parameters are the determined RACH
parameters notincluding those that make up the
RACH information.

The base station for wireless communication of claim
11, configured to perform the method of any one of
claims 2 to 10.

A computer-readable medium storing computer ex-
ecutable code that when executed by a processor of
a base station causes the base station to:

determine random access channel, RACH,
parameters;

transmit a message that includes RACH infor-
mation via a physical broadcast channel, PBCH,
wherein the RACH information comprises a sub-
set of the determined RACH parameters includ-
ing at least one of a beam sweep periodicity, a
base station transmit power, a RACH preamble
index, a RACH configuration, a RACH fre-
quency, or a RACH power ramping step;
characterized by storing code that when exe-
cuted by the processor of the base station
causes the base station to:

receive a RACH message (610) from a user
equipment, UE, (602) during a RACH procedure
based on the transmitted RACH information,
wherein the RACH message is received before
transmitting, by the base station, remaining
RACH parameters via an extended PBCH,
ePBCH, wherein the remaining RACH para-
meters are the determined RACH parameters
not including those that make up the RACH
information.

The computer-readable medium of claim 13, where-
in when executed by the processor of the base
station, the computer-executable code causes the
base station to perform the method of any one of
claims 2 to 10.

Patentanspriiche

1.

Ein Verfahren zur drahtlosen Kommunikation durch
eine Basisstation (604), das umfasst:

Bestimmen von RACH(random access chan-
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nel)-Parametern bzw. Parametern fir einen Ka-
nal mit zufalligen Zugriff;

Senden einer Nachricht, die eine RACH-Infor-
mation enthalt, Uber einen physikalischen
Broadcast-Kanal bzw. PBCH (physical broad-
cast channel), wobei die RACH-Information ei-
nen Teilsatz der bestimmten RACH-Parameter
umfasst, einschlieRlich zumindest eines aus ei-
ner Beam-Sweep- bzw. Strahlfihrungsperiodi-
zitat, einer Basisstation-Sendeleistung, einem
RACH-Praambelindex, einer RACH-Konfigura-
tion, einer RACH-Frequenz oder einer RACH-
Leistungsram penstufe;

gekennzeichnet durch:

Empfangen einer RACH-Nachricht (610) von
einer Benutzereinrichtung bzw. UE (user equip-
ment) (602) wahrend eines RACH-Vorgangs
basierend auf der gesendeten RACH-Informa-
tion, wobei die RACH-Nachricht empfangen
wird, bevor die Basisstation verbleibende
RACH-Parameter liber einen erweiterten PBCH
bzw. ePBCH sendet, wobei die verbleibenden
RACH-Parameter die bestimmten RACH-Para-
meter sind, ohne diejenigen, aus denen die
RACH-Information besteht.

Das Verfahren gemaf Anspruch 1, wobei die Nach-
richt, die RACH-Information enthéalt, unter Verwen-
dung von Beamforming bzw. Strahlformung gesen-
det wird.

Das Verfahren gemaf Anspruch 2, wobei die Nach-
richt auf zell-spezifische Weise strahlgeformt wird,
indem wahrend verschiedener Zeiteinheiten ein
oder mehrere Winkelbereiche in einer Zelle durch-
laufen werden.

Das Verfahren gemag Anspruch 1, wobei die RACH-
Parameter weiter einen RACH-Praambelindex, ein
RACH-Format, eine RACH-Periodizitat umfassen.

Das Verfahren gemaf Anspruch 1, das weiter ein
Senden, liber den PBCH, einer Angabe einer Perio-
dizitat umfasst, mit der die verbleibenden RACH-
Parameter iber den ePBCH zu senden sind.

Das Verfahren gemaR Anspruch 1, das weiter ein
Senden der verbleibenden RACH-Parameter tber
einen Systeminformationsblock bzw. SIB (system
information block) umfasst.

Das Verfahren gemafR Anspruch 6, wobei die ver-
bleibenden RACH-Parameter auf eine zell-spezifi-
sche Weise gesendet werden, indem ein oder meh-
rere Winkelbereiche in einer Zelle durchlaufen bzw.
Uberstrichen werden.

Das Verfahren gemaf Anspruch 1, wobei
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der PBCH in einem Synchronisations-Unterrah-
men gesendet wird; oder

der PBCH in einem Unterrahmen gesendet wird,
der keine Synchronisationssignale enthalt.

Das Verfahren gemaf Anspruch 1, wobei der PBCH
mit anfanglichen Zugriffssignalen frequenzmulti-
plext wird oder der PBCH mit den anfanglichen Zu-
griffssignalen zeitmultiplext wird.

Das Verfahren gemaR Anspruch 9, wobei die anfan-
glichen Zugriffssignale eines oder mehrere aus einer
primaren Synchronisationssequenz, einer sekunda-
ren Synchronisationssequenz, einer erweiterten
Synchronisationssequenz und Strahlreferenzsigna-
len umfassen.

Eine Basisstation (604) zur drahtlosen Kommunika-
tion, die umfasst:

Mittel zum Bestimmen von RACH(random ac-
cess channel)-Parametern;

Mittel zum Senden einer Nachricht, die eine
RACH-Information enthalt, Gber einen PBCH
(physical broadcast channel), wobei die
RACH-Information einen Teilsatz der bestimm-
ten RACH-Parameter umfasst, einschlieR3lich
zumindest einem aus einer Beam-Sweep-
bzw. Strahlfuihrungsperiodizitat, einer Basissta-
tion-Sendeleistung, einem RACH-Praambelin-
dex, einer RACH-Konfiguration, einer RACH-
Frequenz oder einer RACH-Leistungsrampen-
stufe;

gekennzeichnet durch:

Mittel zum Empfangen einer RACH-Nachricht
(610) von einer Benutzereinrichtung bzw. UE
(user equipment) (602) wahrend eines RACH-
Vorgangs basierend auf der gesendeten RACH-
Information, wobei die RACH-Nachricht emp-
fangen wird, bevor die Basisstation verbleiben-
de RACH-Parameter Uber einen erweiterten
PBCH bzw. ePBCH sendet, wobei die verbleib-
enden RACH-Parameter die bestimmten
RACH-Parameter sind, ohne diejenigen, aus
denen die RACH-Information besteht.

Die Basisstation zur drahtlosen Kommunikation ge-
maf Anspruch 11, die konfiguriert ist zum Durch-
fihren des Verfahrens gemaf einem der Anspriiche
2 bis 10.

Ein computerlesbares Medium, das computeraus-
fuhrbaren Code speichert, der bei Ausfiihrung durch
einen Prozessor einer Basisstation die Basisstation
veranlasst zum:

Bestimmen von RACH(random access chan-
nel)-Parametern;
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Senden einer Nachricht, die eine RACH-Infor-
mation enthalt, Uber einen PBCH (physical
broadcast channel), wobei die RACH-Informa-
tion einen Teilsatz der bestimmten RACH-Para-
meter umfasst, einschlieBlich zumindest einem
aus einer Beam-Sweep- bzw. Strahlfiihrungs-
periodizitat, einer Basisstation-Sendeleistung,
einem RACH-Praambelindex, einer RACH-
Konfiguration, einer RACH-Frequenz oder einer
RACH-Leistungsrampenstufe;
gekennzeichnet durch ein Speichern von
Code, der bei Ausfiihrung durch den Prozessor
der Basisstation die Basisstation veranlasst
zum:

Empfangen einer RACH-Nachricht (610) von
einer Benutzereinrichtung bzw. UE (user equip-
ment) (602) wahrend eines RACH-Verfahrens
basierend auf der gesendeten RACH-Informa-
tion, wobei die RACH-Nachricht empfangen
wird, bevor die Basisstation verbleibende
RACH-Parameter liber einen erweiterten PBCH
bzw. ePBCH sendet, wobei die verbleibenden
RACH-Parameter die bestimmten RACH-Para-
meter sind, ohne diejenigen, aus denen die
RACH-Information besteht.

14. Das computerlesbare Medium gemaf Anspruch 13,

wobei bei Ausfihrung durch den Prozessor der Ba-
sisstation der computerausfihrbare Code die Basis-
station veranlasst, das Verfahren gemaf einem der
Anspriche 2 bis 10 durchzufiihren.

Revendications

Procédé de communication sans fil par une station
de base (604), comprenant :

une détermination de paramétres de canal d’ac-
cés aléatoire, RACH ;

une transmission d’'un message qui comprend
des informations RACH par l'intermédiaire d’'un
canal de diffusion physique, PBCH, dans lequel
les informations RACH comprennent un sous-
ensemble des paramétres RACH déterminés
comprenant au moins un élément parmi une
périodicité de balayage de faisceau, une puis-
sance de transmission de station de base, un
indice de préambule RACH, une configuration
RACH, une fréquence RACH, ou une étape de
réglage de puissance RACH ;

caractérisé par :

une réception d’'un message RACH (610) en
provenance d’un équipement d'utilisateur, UE,
(602) pendant une procédure RACH sur la base
des informations RACH transmises, dans lequel
le message RACH est recu avant une transmis-
sion, par la station de base, de paramétres
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RACH restants par l'intermédiaire d’'un PBCH
étendu, ePBCH, dans lequel les paramétres
RACH restants sont les paramétres RACH dé-
terminés ne comprenant pas ceux qui compo-
sent les informations RACH.

Procédé selon la revendication 1, dans lequel le
message qui comprend des informations RACH
est transmis a I'aide d’une formation de faisceaux.

Procédé selon la revendication 2, le message est
formé par faisceau de maniére spécifique a une
cellule par balayage sur une ou plusieurs régions
angulaires dans une cellule pendant différentes uni-
tés de temps.

Procédé selon la revendication 1, dans lequel les
paramétres RACH comprennent en outre un indice
de préambule RACH, un format RACH, une pério-
dicité RACH.

Procédé selon la revendication 1, comprenant en
outre une transmission par I'intermédiaire du PBCH
d’une indication d’'une périodicité avec laquelle les
paramétres RACH restants doivent étre transmis par
l'intermédiaire de 'ePBCH.

Procédé selon la revendication 1, comprenant en
outre une transmission des parameétres RACH res-
tants par l'intermédiaire d’'un bloc d’informations
systeme, SIB.

Procédé selon la revendication 6, dans lequel les
paramétres RACH restants sont transmis de ma-
niere spécifique a une cellule par balayage sur
une ou plusieurs régions angulaires dans une cel-
lule.

Procédé selon la revendication 1, dans lequel

le PBCH est transmis dans une sous-trame de
synchronisation ; ou

le PBCH est transmis dans une sous-trame qui
ne contient pas de signal de synchronisation.

Procédé selon la revendication 1, dans lequel le
PBCH est multiplexé par répartition en fréquence
avec des signaux d’acces initial, ou le PBCH est
multiplexé par répartition dans le temps avec les
signaux d’acces initial.

Procédé selon la revendication 9, dans lequel les
signaux d’acces initial comprennent un ou plusieurs
éléments parmi une séquence de synchronisation
primaire, une séquence de synchronisation secon-
daire, une séquence de synchronisation étendue, et
des signaux de référence de faisceaux.
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Station de base (604) pour une communication sans
fil, comprenant :

un moyen de détermination de parameétres de canal
d’accés aléatoire, RACH :

un moyen de transmission d’'un message qui
comprend des informations RACH par l'intermé-
diaire d’un canal de diffusion physique, PBCH,
dans laquelle les informations RACH compren-
nent un sous-ensemble des parameétres RACH
déterminés comprenant au moins un élément
parmi une périodicité de balayage de faisceau,
une puissance de transmission de station de
base, un indice de préambule RACH, une confi-
guration RACH, une fréquence RACH, ou une
étape de réglage de puissance RACH ;
caractérisée par :

un moyen de réception d’'un message RACH
(610) en provenance d’'un équipement d'utilisa-
teur, UE, (602) pendant une procédure RACH
sur la base des informations RACH transmises,
dans laquelle le message RACH est regu avant
une transmission, par la station de base, de
paramétres RACH restants par l'intermédiaire
d’'un PBCH étendu, ePBCH, dans laquelle les
paramétres RACH restants sont les parametres
RACH déterminés ne comprenant pas ceux qui
composent les informations RACH.

Station de base pour une communication sans fil
selon larevendication 11, configurée pour réaliser le
procédé selon I'une quelconque des revendications
2a10.

Support lisible par ordinateur stockant un code exé-
cutable par ordinateur quilorsqu’il est exécuté par un
processeur d’une station de base ameéne la station
de base a:

déterminer des parameétres de canal d’acces
aléatoire, RACH ;

transmettre un message qui comprend des in-
formations RACH par I'intermédiaire d’'un canal
de diffusion physique, PBCH, dans lequel les
informations RACH comprennent un sous-en-
semble des paramétres RACH déterminés
comprenant au moins un élément parmi une
périodicité de balayage de faisceaux, une puis-
sance de transmission de station de base, un
indice de préambule RACH, une configuration
RACH, une fréquence RACH, ou une étape de
réglage de puissance RACH ;

caractérisé par le fait de stocker un code qui
lorsqu’il est exécuté par le processeur de la
station de base améne la station de base a :
recevoir un message RACH (610) en prove-
nance d’'un équipement d'utilisateur, UE, (602)
pendant une procédure RACH sur la base des
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informations RACH transmises, dans lequel le
message RACH est recu avant une transmis-
sion, par la station de base, de paramétres
RACH restants par l'intermédiaire d’'un PBCH
étendu, ePBCH, dans lequel les parameétres
RACH restants sont les paramétres RACH dé-
terminés ne comprenant pas ceux qui compo-
sent les informations RACH.

14. Support lisible par ordinateur selon la revendication
13, dans lequel lorsqu’il est exécuté par le proces-
seur de la station de base, le code exécutable par
ordinateur ameéne la station de base a réaliser le
procédé selon I'une quelconque des revendications
2a10.
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