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or desigming other structures for carrying out the same purposes of the present disclosure.
Such equivalent canstructions do not depart from the scope of the appended claims.
Charactenistics of the concepts disclosed herein, both their organization and method of
operation, together with associated advantages will be better understood from the following
S deseription when considered i connection with the accompanying figures. Each of the
figures is provided for the purpose of iltustration and description only, and not as a definition

of the lmits of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0027] A finther understanding of the nature and advantages of the present invention may
{0 berealized by reference to the following drawings. In the appended figures, similar
components or features may have the same reference fabel. Further, various components of
the same type may be distinguished by following the reference label by a dash and a second
tabel that distinguishes among the similar components. I only the first reference fabel 1s

used in the specification, the description is applicable to any one of the similar components

,,,.
M

having the same first reference label irrespective of the second reference fabel.

[0028] PIG. | iHlustrates an example of a wireless communication system in accordance

with vartous aspects of the present disclosure;

[0029]  FIG. 2 shows an example of user equipment (UE) mobility within a wireless

commanication system in accordance with vanous aspects of the present disclosure;

20 [0036] FIG 3 iustrates example transmisston/reception timelines of a respective first base
station, second base station, third base station, and fourth hase station, 1 accordance with

various aspects of the present disclosure;

[0031] FiG. 41isa swim lanc diagram sllustrating transpuissions of a sync signal, a master

system information block (MSIB), and another system information block (QSIB) by a base

kJ
L1}

station, in accordance with various aspects of the present disclosure;

[6632] FIG. Siflustrates a Venn diagrant of respective coverage areas for a SG wireless
communication network, a first netghbor radio access technology (RAT; e.¢., a neighbor
RATI), a second netghbor RAT {e.g., a neighbor RAT2), and a third neighbor RAT (e.g., a

neighbor RAT3), in accordance with various aspects of the present disclosure;
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[0033]  FIG. 61s a swim lane diagram illustrating transmissions of a syne signal, an MSIB,

and an QSIB by a base station, in accordance with various aspecis of the present disclosure;

j0034]  FIG. 7 shows a block diagram of a UL for use in wircless communication, in

accordance with various aspects of the present disclosure;

N

{00351  TFIG. 8 shows a block diagram of a UE for use tn wireless communication, i
accordance with various aspects of the present disclosure;

[0036] FIG. 9 shows a block diagram of a UE for use in wireless commuaication, in
accordance with various aspects of the present disetosure;

[0037]  FIG. 10 shows & block diagram of a8 UE for use in wireless communication, in

10 accordance with various aspects of the present disclosure;

[0038] FIG. 11 shows a block diagram of a UE for use in wircless communication, in

accordance with various aspects of the present disclosure;

00391 TFIG. 12 shows a block diagram of a UE for use in wireless communication, in

accordance with various aspects of the present disclosure;

1S [0048]  FIG. 13 shows a block diagram of a UE for use in wireless communication, in

accordance with various aspects of the present disclosure;

[0041] FiG. 14 shows a block diagram of a base station for use in wireless communication,

i accordance with various aspects of the present disclosure;

[0042] FIG. 15 shows a block diagram of a base station for use in wireless communication,

20 inaccordance with various aspects of the present disclosure;

[0043] FIG. 16 shows a block diagram of a base station for use in wireless commumnication,
in accordance with various aspects of the present disclosure;
[0044]  TIG 17 shows a block diagram of a base station for use in wireless conusunication,

in accordance with various aspects of the present disclosure;

25 [0048]  FIG. 18 shows a block diagram of a base station for use in wireless communication,

in accordance with various aspects of the present disclosure;
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[0048] FIG 19 shows ablock diagram of a base station for use in wireless comnuanication,

in accordance with vartous aspects of the present disclosure;

[0047]  FIG. 20A shows a block diagram of a base station {e.g., a base station formung part
or all of an eNB) for ase in wireless communication, my accordance with various aspects of

S the present disclosure;

[0048] FIG. 208 shows a block diagram of & base station {e.g., a base station forming part
of alt of an eNB) for use in wireless communication, in accordance with various aspects of
the present disclosure;
[0049] FIG. 21 1s a block diagram of a multiple input maltiple output (MIMO)

(0 communication system including a base station and a UE, in accordance with various aspects

of the present disclosure,;

{00501  TFIG. 22 is a flow chart ilfastrating an example of a method for wireless

communication at a UE, in accordance with various aspects of the present disclosure;

[0051] TIG. 23 is a flow chart iltustrating an example of a method for wireless

15 communication at a UE, in accordance with various aspects of the present disclosure;

[0032] FIG. 24 is a flow chart illustrating an example of a method for wirefess

commumcation at a UE| 1o accordance with various aspects of the present disclosure;
[0053] FIG. 25 1s a flow chart illustrating an example of a method for wircless
comnumication at a base station, in accordance with various aspects of the present disclosure;

20 |04 FIG. 26 is a flow chart iltustrating an example of a method for wireless

communication at a base station, in accordance with various aspects of the present disclosure;

[0055] TIG 27 is a flow chart iltustrating an example of a method for wireless

communication at a base station, i accordance with various aspects of the present disclosure;

[0036]  FIG. 28 is a flow chan tlustrating an example of a method for wireless

25 communigcation at a base station, in accordance with various aspects of the present disclosure;

[0057] FIG. 291s a flow chart illustrating an example of a method for wireless

communication at a UE, b accordance with various aspects of the present disclosure;
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[0058]  FIG 3018 a flow chart illustrating an example of a method for wireless

communication at a UE, in accordance with varicus aspects of the present disclosure;

j0059]  FIG. 31 is a flow chart iltustrating an example of a method for wircless

communication at a base station, i accordance with various aspects of the present disclosure;

[0068]  TFIG. 32is a flow chart ltustrating an example of a method for wireless

communication at a base station, in accordance with various aspects of the present disclosure;

[0061] FiG. 33 is a flow chart illustrating an example of & method for wireless

communication at a UE, in accordance with vartous aspects of the present disclosure,

[0062] FIG. 34 is a flow chart illustrating an example of @ method for wireless

comnumication at a UE,| in accordance with various aspects of the present disclosure:;

[0063] FIG. 3415 a flow chart iHustrating an example of a method for wireless

communication at a base station, in accordance with various aspects of the present disclosure;

j0064] TFIG. 36 is a thow chart iltustrating an example of a method for wireless

communication at a base station, i accordance with various aspects of the present disclosure;

[0063]  TFIG. 37 is a flow chart iltustrating an example of a method for wircless
communication at a base station, in accordance with various aspects of the present disclosure;

and

[0066] FIG. 38 is a flow chart illustrating an example of a method for wireless

communication at a base station, in accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION
00671 The described features may generally be implemented in a wireless communication
system having a user equipment (UE)-centric network, A UE-centric network may be
deploved, in some cases: as a plurality of base stattons in which each of one or wore hase
stations are associated with a number of transcetvers co~located with base station servers; as a
plurality of base stations in which cach of one or more base stations are associated with a
aumber of remote transceivers {e.g., a number of remote radio heads (RRHx) {ocated
remotely from base station servers; as a number of zones in which each zone is defined by the

coverage areals) of one or more cells or base stations; or as a combination thereof, A
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wireless communication system having a UE-centric network may be advantageous, 1n some
respects, in a time-division duplex (TDD) system baving a large antenna array, which large
antenna array may have hmited coverage for broadcast channels {e.g., the channels that
broadcast synchronization signals and system information in a wiraless cornmunucation
system having a network-centric network). As described in the present disclosure, a wireless
communication system having a UE-centric network may forego the broadcast of system
information. A wireless communication system having a UE-~centric network may also be
advantageous, in some respects, because the broadeast of system information by a base

station can contribute significantly to the power consumption of the base station.

j0068] Inone aspect of the disclosure, for example, a wireless network may provide
system information by either a fixed periodic broadeast or broad-beam transmission or in
response to arequest by a UE. The wireless network may broadeast (or broad-beam transmit)
a synchronization signal, for example, that indicates to the UEs within a cell or zone coverage
arca that system information is to be transmitted on a fixed pertodic schedale, or in response
to a request sent by one or more UEs. Tn an “on~demand” system, wherein the UES request
the transmission of system information, the system information may be transmitted as either a
periodic broadcast or broad-beam transmission, as an aperiodic broadcast or broad-beam

transmission, or as an aperiodic unicast or narrow-heam fransmission.

[0069]  In another aspect of the disclosure, a wireless network may provide systen
information to & UE incrementally. For example, the wireless network may transmit master
system information, followed by one or more transmissions of other system information {e.g:,
non-master systemn wformation). The master system information may inctude, for example,
system information that altows a UE to perform an initial access of g network. The master
system information or other system information may be broadcast, broad-beam transmitted,
unicast, or nasrow-~-beam trausmitted to a number of UEs. In some cases, the master system
information or other system information may be transmitted on a fixed penodic schedule, or
in response to a request sent by one or more UEs. In various embodiments, the master
systerm information and other system information may be transmitted in the same, similar, or
different ways.

[00670] In yet another aspect of the disclosure, for example, & wireless network may

<

indicate when system information has changed or should be updated. In this manner, a UE
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need not update its stowed system information every time system information is transmitted,

but may instead update its stored system information op an “as needed” basis. A UE may

also initiate an update of its stored system information upon the ocourrence of one or more
events, such as: a deternunation that the UE has moved a certam distance since last updating

its stored systent information, or a determination that the UE has moved into a new zone,

[0071]  Technigues described herein may be used for various wireless communication
systems such as code~division multiple access (CDMA) systemns, time-division mudtiple
access (TDMA systems, frequency-~-division meltiple access (FDMA) systems, orthogonal
tfrequency-division multiple access {OFDMA) systems, and single carrier frequency-division
multiple access {(SC-FDMA) systems, and other systems. The terms “system™ and “network”
are often used interchangeably. A CDMA system may implement a radio technology such ag
CDMA2000, Universal Terrestrial Radio Access (UTRA), efe. CDMAZ000 covers 1S-200¢,
{S-93, and I8-836 standards. [S-2000 Releases 0 and A are commonly referred 1o as
CDMA2000 TX, 1TX, efe. 1S-856 {TIA-856) 15 commonly referved {0 as CDMA2000 IxEV-
DO, High Rate Packet Data (HRPD), efe. UTRA includes Wideband CIIMA {(WCDMA) and
other vartants of CDOMA. A TDMA svstem may implement a radio technology such as
Global System for Mobile Comsmanications (GSM}). An OFDMA system may implement a
radio technology such as Ultra Mobile Broadband (UMB), Evolved UTRA (E-UTRA), IEER
802 11 {Wi-F1), IEEE 802 16 (WiIMAX), IEEE 80220, Flash-OFDM™ efe. UTRA and E-

UTRA are part of Liniversal Mobile Telecommunication System (UIMTS). Long Term
Evolation (I.TE) and LTE-Advanced (LTE-A) are newer releases of UMTS that use E~
UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A, and GSM are deseribed in documents from
an organization named “3rd Generation Partnership Project™ (3GPP). CDMA2000 and UMB
are described in documents from an organization named “3rd Generation Partnership Project
27 (3GPP2). The techmiques described herein may be used for the systems and radio
technologies mentioned above as well ag other svstems and radio technologies, including
celludar {e.g., LTE} commumications over a shared radio frequency spectrum band. The
description below, however, describes an LTE/LTE-A svstem for purposes of example, and
LTE terminology is used in much of the description below, although the technigues are
applicable beyond LTE/LTE-A applications (e.g., to 5G networks or other next generation

commanication systems).
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[0072] The folliwing description provides examples. and is not limiting of the scope,
applicahility, or exaraples set forth in the claims. Changes may be made in the function and
arrangement of elements discussed without departing from the scope of the disclosure.
Various examples may omit, substitate, or add various procedures or components as
appropriate. For instance, the methods deseribed may be performed in an order different
from that described, and various steps may be added, omitted, or combined. Also, features

described with respect to some examples may be combined m other exam ples.

[0073]  FIG. 1 illustrates an example of 4 wireless communication system 100 in
accordance with various aspects of the present disclosure. The wireless communication
system 100 may include one or more base stations 103, one or more UEs 115, and a core
network 130, The core network 130 may provide user authentication, access authorization,
tracking, internet protocol (IF) conpectivity, and other access, routing, or mobility functions.
The base stations 105 may interface with the core network 130 through backhaut tinks 132
{e.g., S1, erc.). The base stations 105 may perform radio configaration and scheduling for
communication with the UEs 113, or may operate under the control of a base station
controfler (not shown). In vartous examples, the base stations 103 may commumicate, either
directly or indirectly (e &, through core network 13G), with one another over backhbaal inks

34 (e g, X1, efe ), which may be wired or wireless communication Hoks.

[0074]  The base stations 105 may wirelessly conununicate with the UFs 5 via one or
mrofe anteras. In some examples, the one or swre antennas may inclede one or more base
statton antennas {and ransceivers) co-located with base station sevvers and/or one or more
RRH antennas {and transceivers) located remotely from base station servers. Each of the
base stations 103 may provide communication coverage for a respective geographic coverage
area 110, In some examples, base stations 103 may be referred to as a base transceiver
station, a radio base station, an access point, a radio transceiver, a NodeB, eNodeB {eNB),
Home NodeB (HNB), a Home eNodeB, or some other suitable tenminology. The geographic
coverage area 110 for a base station 105 may be divided into sectors making up only a
portion of the coverage area (not shown}. The geographic coverage area(s) 110 of for one or
more base stations 105 may define a zone of the wireless communication system 100, The

wireless conumunication system 100 may include base stations 105 of different types (e.g..

IPR2022-00468
Apple EX1016 Page 1219



|

3

9
o

0

L]

20

WO 2016/130354 PCT/LIS2016/015993

—
174

ge areas 110

o

macra of small cell base stations). There may be overlapping geographic covera

for ditferent teclnnlogies.

[0075]  In some examples, the wireless communication system 100 may be or include an
LTE or LTE-A network. The wireless communication system 100 may also be orinclude a
next generation network, such as a 5G wireless comraunication network. In LTE/LTE-A and
3G networks, the term evolved node B (eNB) may be generally used to describe the base

stations 105, while the term UE may be generally used to describe the UEs 115, The wireless
communication system 100 may be a heterogeneous LTE/LTE-A or 3G network i which
different types of eNBs provide coverage for various geographical regions. For example,
gach eNB or base station 105 may provide communication coverags for a macro cell, a small
cell, or other types of cell. Theterm “cell” is a 3IGPP term that can be used to describe a base
station, a carrier or component carrier associated with a base station, or a coverage area (e.g.,

sector, eic.} of a carrier or base station, depending on context.

[0076] A macro cell may generally cover a relatively large geopraphic area {e.g.. several
kitometers in radius) and may allow unrestricted access by UEs 115 with service
sabscriptions with the network provider. A small cell may include a lower-powered base
station, as compared with a macro cell, that may operate in the same or different (¢.g.,
ficensed, unficensed, eic.} frequency bands as macro cells. Smalt celis may include pico
cells, fernto cells, and micro cells according to vanous examples A pico cell, for example,
may cover a simall geographic area and may atlow unrestricted access by UEs 115 with
service subscriptions with the network provider. A femto cell may also cover a small
geographic area {¢.£., a home) and may provide restricted access by UEs 115 having an
association with the femto cell (e.g., UEs 115 in a closed subscriber group (CSG), UEs 115
for users in the home, and the like). An eNB for a macro cell may be referred to as a macro
eNB. An eNB for a small cell may be referred to as a small cell eNB, a pico eNB, a femto
eNB, or a home eNB. An eNB may support one or multiple (e.g., two, three, four, and the

like) cells.

[0077] The communication networks that may accommodate some of the various disclosed
examples may be packet-based networks that operate according to a lavered protocol stack
and data in the user plane may be based on the IP. A radio link controt (RL.C) faver may

perform packet segmentation and reassembly to communicate over logical channels. A MAC
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layer nmay perform pricwity handling and multiplexing of logical chamnels into transport
channels. The MAC layer may also use HARQ to provide retransmission at the MAC layer
to improve tink efficiency. In the control plane, the radio resource control (RRC) protocol
fayer may provide establishment, configuration, and maintenance of an RRC connection
between a UE 115 and the base stations 103, The RRC protocol laver may also be used for
core network 130 support of radio bearers for the user plane data. At the physical (PHY)

Jayer, the transport channels roay be mapped to physical channels.

[0078] The UEs 113 may be dispersed throughout the wireless commanication system 100,
and each UE 115 may be stationary or mobile. A UE 113 may also include or be referred to
by those skilled tn the art as a mobile staion, a subscriber station, a mobile unit, 8 subscriber
unit, a wireless unit, a remote unif, a mobile device, a wireless device, a wircless
communications device, a remote device, 2 mobile subscriber station, an access termtinal, a
mobile terminal, a wireless terminal, a remote terminal, a handset, a user agent, a mobile
client, a client, or some other suitable terminology. A UE {15 may be a cellular phone, a
smart phone, a personal digital assistant (PDA), a wireless modem, a wireless communication
device, a handbeld device, a tablet computer, a laptop computer, a cordless phone, a wireless
focal foop (WLL) station, a data card, a Universal Serial Bus (USB) dongle, a wireless router,
efe.. A UE 115 may be able to commaunicate with various types of base stations and network
equipment including macro eNBs, small cell eNBs, relay hase stations, and the like Asa UE
115 moves within the wireless conumunication systent 100, the UE 115 may move from cll
to cell or from zone 1o zone (with a zone including one or more cells). When the wireless
communication systemn 100 is deploved as a UE-centric network, a UE 115 may move from
cell 1o cell within a zone without a physical channel reconfiguration, with the network
providing data transfer services via the same radio resources despite a change in the UE’s

serving cefl.

[0079]  The wireless cemmunication links 125 shown m wireless communicaton system
100 may carry uplink (UL} transmissions from a UE 113 to a base station 185, or downlink
(DL} transmissions, from a base station 103 to a UE 113, The downlink transmissions may
also be called forward link transmissions while the uplink transmissions may also be called
reverse link transmissions. Each wireless communication fink 123 may include one or move

carriers, where each carrier may be a signal made up of multiple sub-carriers (e.g.. waveform
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signals of different frequencies) modulated according to the various radio technologies
descrihed above. Each modulated signal may be sent on a different sub-carrier and may carry
controf information (e.g., reference signals, control channels, et }, overhead information,
user data, efc. The wireless compunication hinks 125 may transput bidirectional
communications using frequency division duplex (FDD) (e.g., using paired spectium
resources) or TDD operation {(e.g., using unpaired spectrum resources). Frame structures

may be defined for FDD (e g, frame structere type 1y and TDD (e g, frame structare type 2).

[0086] In some embodiments of the wireless communication system 100, base stations 103
or UEs 115 may include multiple antennas for emploving antenna diversity schemes to
improve communication quality and reliability between base stations 1035 and UEs 115,
Additonally or alternatively, base stations 105 or UEs 113 mav employ multiple input
muitiple output (MIMO) techniques (e.g., any MIMO but not massive MIMO (e. g multi-
antenna MIMO and multi-user MIMO) techniques or massive MIMEQ techniques) that may
take advantage of smdti-path environments to transmit mudtiple spatial layers carrving the

same or different coded data.

[0081]  Wircless communication system 100 may support operation on multiple cells or
carriers, a feature which may be referred to as carrier ageregation (CA) or multi-carrier
operation. A casrier may also be referred to as a component carrter {CC), a layer, a channel,
ef. The terms “carrier,” “component carrier,” “cell ™ and “channel” may be used
interchangeably herein. A UE 115 may be configured with multiple dowunlink CCs and one
ar more uplink CCs for carrier aggregation. Casrier aggregation may be used with both FDD

and TDD component carriers.

[6082] In some embodiments of the wireless comnuucation system 100, the wireless
communication systemm 100 may have a UE-centric network. On the network side, the base
stattons 105 may broadcast a periodic synchronization (sync) signal. The UEs 115 may
receive the syne signal, acquire a tiniing of the network from the sync signal, and in response
to acquiring the timing of the network, transmit a pilot signal. The pilot signal transmitted by
a UE 115 may be concurrently receivable by a plurality of cells {e.g.. base stations 105)
within the netywork. Each of the plurality of cells may measure a strength of the pilot signal,
and the network (e.g., one or more of the base stations 105, each in communication with the

UE 115 via one or more centrally-located transceivers and/or RRHs, and/or a central node
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within the core network 130} may deternune a servingeell for the UE 115, Asthe UE 115
continues o transmit a pilot stgnal, the network may handover the UE 115 from one serving
cell to another, with or without informing the UE [ 1S, System information (S{) may be
transmitted to the UEs [1S in a broadcast mode (¢. g, where a base station 103 transmits §{
regardiess of whether the ST is requested or needed by any UE 115 within the coverage area
110 of the base station 105} or in an on-demand mode {e.g., where a base station 105
transmits ST in response to receiving a request for StHrom one or more UEs 113, which
request may be included in, or be, the pifot signal of a UE 115). When transmitting S in an
on-demand mode, a hase station 103 may forego the broadeast of SI, which may conserve

powwer.

[(083]  FIG. 2 shows an example of UE mobility within a wireless communication system
200 in accordance with varicus aspects of the present disclosure. More particularly, FIG. 2
shows a UE 115-a as it moves to various points {e.g., point A, point B, and point () within
the coverage areas | 1€-a and 1 10-b of respective first and second base stations 105-a and
105-b. In some examples, the UE 115-a may he an example of one or more aspects of the
UEs 115 described with reference to FIG. 1, and the first and second base stations 105-a and
105-b may be examples of one or more aspects of the base stations 185 described with

reference to FWG. 1

[0084] By way of example, the UE 11 %a may be powered on within the coverage area
110-a of the first base station 105-a and may perform an initial acquisition of ST within the
coverage area 110-a of the first base station 105-a. In some examples, the UE 115-a may
perform an nitial acquisition of SLby receiving an wnstance of a pertodic syne signal from the
tirst base station 105-3; deterniining, from the syne signal, where and when to fisten fora
broadcast of St by the first base station 103-a; and then listening for and receiving the SI
broadcast by the first base station 105-a. In other examples, the UE 115-a may perform an
initial acquisition of SI by receiving an instance of a pertodic sync signal from the {irst base
station 105-a; determining, from the sync signal, where and when to listen for a broadcast of
ST by the first base station 105-a and, in some cases, where and when to transmit a request for
ST transmitting a vequest for ST and then listeming for and receiving the SI broadeast by the

first base station 105-3.
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[6085]  While still at point A, the UE 115-a may determine to reacquire Si based on the
expiration of dypamic $1, or hased on an elapsed time since last acquiring S The UE 115-a
may also reacquire SI, at point A, after receiving an instance of a sync signal indicating that

S1 has changed. In other embodiments, the UE 115-a may not reacquire Si at point A

[0086] Upon moving from point A to point B, the UE 115-a may determine to reacquire SI
The UE 115-a may determine to reacquire Si, for example, based on its movement, based on
the distance between point A and point B, based on the expiration of dynamic SL or based on
an elapsed time since last acquiring SI. The LIE 115-a may also reacquire SI, at point B, after
receiving an instance of a sync signal indicating that 81 has changed. In other embodiments,

the UE 115-a mav not reacquire SI at point B.

(0087 Upon moving from point B to point C, and into the coverage area 110-b of the
second base station 105-b, the UE 115-a may perform an intual acquisition of SI from the
second base station 103-b. In other embodiments, the UE 115-a need not acquire SI from the
second base station 105-b unless one of the reasons for reacquiring S1 at point B arises. In
some cases, SImay not be acquired at the coverage area ! 10-b because the first coverage arcs
110-a and the second coverage area | 10-h are configured to operate as members of a

common zong, such that data transter services for the UE 115-a are provided by the network.

[B088] FIG 2 illustrates that ST may be acquired dunng various UE mobility states, and for
various reasons. For example, SEmay be acquired when a Ul s unatiached fo a network
{e.g., as part of an irutial acquisition of ST). S1may also be acquired after a UE attaches to a
network and while the UE is stationary (e.g., because a timer or 81 has expired, or because
the network bas indicated (e.g, in an instance of a sync signal or in a paging message) that S1
has changed). Sl may also be acquired after a UE attaches to a network and while the Ui is
mobile {¢. g, for any of the reasons that 8 is reacquired while the UE 15 stakonary. because
the UE has moved to a new focation, because the UE has moved a certain distance from a
previous location at which ST was acquired, or because the UE has moved to a coverage area

of a new base station or cell}).

[0089%] FIG. 3 illustrates example transmission/reception timelines 305, 330, 335, and 380
of a respective first base station, second base station, third base station, and fourth base
station, in accordance with various aspects of the present disclosure, The transmissions of the

base stations may be received by one or more UEs and used, by the UE(s), during ngtial S1
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acquisition {e.g., SI acquisition during system selection or mobility to a new cell or zone) or
an ST change acquisition {¢.2., upon a change of S, or upon expiration of dynamic S In
some examples, the base stations may belong to respective different cells or zones of a
wirveless communication system, such as different cells or zones of the wireless
communication systent 100 or 200 deseribed with reference to FiGs. 1 or 2. In some
examples, the first base station, second base station, third base station, and fourth base station
may be examples of one or more aspects of the base stations 103 described with reference to

FIG. 1.

[0098]  Asshownin FIG. 3, each of the first, second, third, and fourth base stations may
transmit a periodic syne signal (Syac) 31Q, 333, 360, or 385 and a pertodic or on-demand
master system information block (MSIB) 313, 340, 365, or 39C. In some cases, an instance
of a syne signal and an instance of an MSIB, together, may provide infonmation equivalent to
the information included in an LTE/LTE-A master information block (MIB), system
information block t {(SIB1), and SIB2.

[6091]  In some embodiments, a sync signal transmitted by a base station may be common
{e.g.. non-cell-specific) to a plurality of cells within an access network (e.g, (o a plurality of
cells within a zone), and may be broadcast from each of the cells in the plurality of cells {e.g.,
trom each of a plurality of base stations in the cells) in a single frequency network (SFN)
manner. The syne signal need not include a cell identifier. In sore embodiments, the syne
signal may bave a relatively short duration or be transmitted relatively infrequentty. For
example, the syne signal may have a duration of one symbol and be transmitted once every
ten seconds. In other examples, the syne signal may be transoutted more frequently, such as
once per radio frame. In some embodiments, an instance of a syne signal may camy a few
bits of information. Mare particularly, and in some embodiments, an instance of a sync
signal may include information such as; information that a UE may use to determine whether
to request a subsequently transmitted MSIB, information that a UE may use to determine
where and when {0 request the subseguently transmitted MSIB {e.g., frequency and timing
information for transmitting an MSIB transmission request), information that a UE may use
10 determine where and when the subsequently transniitted MSIB may be received (e.g.,

channel, frequency, and/or timing information), iformation that indicates when an MSIB has
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changed, or information that a UL may use to distinguish the cell or zone transmitting the

sync signal fram one or meore other cells or zones {e.g., from neighboring cells ar zones).

j0092]  In some embodiments, a sync signal may indicate a PHY laver channel on which an
MSIB transmission request is to be transmtted, or indicate a special PHY layer channet for
the transmission of an MSIB transnussion request under certain conditions. In some cases, a
syne signal may also indicate how fo transmit an MSIB transmission reguest (e, 3 format {o
be used when transmitting an MSIB transmisston request), or how to fransmit an MSIB
transmission request under certain conditions. In other embodiments, a syne signal may
specity fewer parameters for the transmission of an MSIB transmission request. However,
this may necessitate the base station listening for MSIB transmission reguests under more

conditions {or always), which may impact UE relay energy efficiency.

[0093] A UE may receive an instance of a sync signal and acquire a timing of an access
netwaork based on the sync signal. In response to acquiring the timing of the access network,
the UE may transmit a pilot signal. The pilot signal may be concusrently receivable by a
plurality of celfs within the access network (e.g., by a plurality of cells within a zone of the
aceess network). In some embodiments, the pilot signal may include a spatial signature {e.g.,
a sounding reference signat (SRS)). In some embodiments, the pilot signal may be
transmilted in an MSIB transmission request occasion indicated by an instance of the sync
signal. In some embodiments, the pilot signal may be transmitted with a pre~-determined
random sequence or a randon sequence generated by the UE, which raasdom sequence may
be used by the access network (.2, a base station of the network) to temporarily identify the
UE during an initial acquisttion procedure. In some embodiments, the pilot signal may be or

include the MSIB transmission request.

[0094]  An MSIB 318, 340, 365, or 390 may indicate where and when a UE may establisha
connection with an access network. An MSIB may include information such as: information
tdentifving an access netwark, cell, or zone; informavon indicating whether a UE is allowed
to {(or should) use the access network; or information indicating how a UE may use the access
network {e.g., information indicating how a UE may use the access network when the UE
powers up, or when the UE moves 1o a new cell or zone after detecting an out-of-service
(O0S) or radio link failure (RLF) event). The information identifving an access petwork,

cell, or zone may include a public land mobile network (PLMN} identifior (1D}, a tracking
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area code {TAC), a cell identifier {cell ID), or a zone identifier (zone D). The information
indicating whether a UE is allowed to (or shouid) use the access network may include system
selection or access restriction information for a celf or zone (e.g:, radio quality information,
congestion avoidance mformation, or closed subscriber group (CSGY information). The
information indicating how a UE may use the access network may include access
configuration information (e.g., random access channel (RACH) information, or UE-timers
and constants information). The MSIB may also include PHY {aver configuration
information such as: pbysical randon access channel (PRACH) information, physical
downlink shared channel (PDSCH) information, physical downlink control channe}
(PDCCH) information, physical uplink shared channel {PUSCH) information, physicat uplink
comtrol channel (PUCCH) information, and SRS faformation, or other information usable to

access a PHY laver of the wireless communication system.

[6095] Tuming now to the transmission/reception timeline 305 of the first base station, the
first base station may transaut a periodic svae signal 310 as previously described. Upon
receiving an instance of the sync signal 310, a UE needing to perform nitial acquisitton may
identify an access network associated with the first base station (and in some cases,
information to differentiate the first base station, its cell, or its zone from other base stations,
cells, or zones); determsine whether the UE can {or should) acquire St of the access network;
and determine bow the UE can acquire S of the access network. When determining how the
UE can acquire St of the access network, the UE may determing, via signaling associated
with the syne signal, that the fivst base station transmits an MSIB 315 in a broadeast {or
broad-beam} transniission mode with fixed periodic signaling. The UE may also identify,
from the sync signal, a time for receiving the MSIB transmission. A UE that does not need to
perfom initial acquisition may determine, from the sync signal 310, whether it has moved to
a new cell or new zone. When a UE determines that it has moved to a new cell or new zone,

the UE may use information included in the sync signal to acquire new or updated S from

the new cell or new zone.

[0096] With reference to the transmission/reception timeline 330 of the second base
station, the second base station may transmit a periadic sync signal 335 as previously
described. Upon receiving an instance of the syne signal 335, a UE needing to perform initial

acquisition may identify an access network associated with the second base station {and in
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some cases, information to differentiate the first base station, its cell, or its zone from other
base stations, cells, or zones); deternune whether the UE can (or should) acquire ST of the
access network: and determiine how the UE can acquire S1 of the access network. When
determining how the UE can acquire the ST of access network, the UE may determine, via
signaling associated with the syne signal, that the second base station transmits an MSIB 340
in an on-demand broadcast {or broad-beam) transmission mode with periodic signaling (7.e.,
that the second base station will start a broadceast {or broad-beam) transmission of the MSIB,
with a pertodic scheduling, apon receiving an MSIB transmission request signal 345 from the

U

23 The UE may also identify, from the sync signal 333, where and when to transmit the
MSIB tranamission request signal 345, and a time for receiving the MSIB transmission 340,
A LIE that does not need to perform initial acquisinon may determine, from the sync signal
335, whether it has moved to a new cell or new zone. When a UE determines that it has
moved to a new cell or new zone, the UE may use information included in the sync signal

335 to acquire new or updated ST from the new cell or new zone.

[0097]  With reference to the transmission/reception timeline 355 of the third base station,
the third base station may transmit a periodic sync signal 360 as previously described. Upon
recetving an nstance of the sync signal 360, a Ul needing to perform initial acquisition may
identify an access network associated with the third base station (and in some cases,
information to ditferentiate the third base station, its cell, or its zone from other base stations,
cells, or zones); determineg whether the UE can {or should) acquire ST of the access network;
and determine how the UE can acquire ST of the access network., When detesmining how the
UE can acquire SIof the access network, the UE may determine, via signaling associated
with the sync signal, that the third base station transmits an MSIB 363 in an on-demand
broadcast (or broad-beam) transmission mode with aperiodic signaling {(i.¢., that the third
hase station will schedule a broadcast (or broad-beam) transmission of the MSIB 363 upon
receiving an MSIB transmission request signal 370 from the UE, and that the UE may
monitor a scheduling channel {e.g., a PDCCH) for scheduling information {Sched.} 375 to
determine when the MSIB 365 will be transmitted). The UL may also identify, [rom the sync
signal 360, where and when to transmit the MSIB transmission request signat 370. A UE that
does not need to perform tuittal acquisition may determine, from the sync signal 360, whether

it has moved 10 a new cell or new zone. When a UE determines that it has moved to a new
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cell or new zone, the UL may use informaton included in the sync signal 360 to acquire new

or updated $1 from the new cell ar new zone.

[0098]  With reference to the transmission/reception timeline 380 of the fourth base station,
the fourth base station may transmit a periodic syne signal 385 as previously described.

Upon receiving an instance of the sync signal 385, a UE needing to perform initial acquisition
may identify an access network associated with the fourth base station (and in some cases,
information lo differentiate the fourth base station, its cell, or its zone from other base
stations, cells, or zones), deternune whether the UE can (or should) acquire S1 of the access
network; and deterniine how the UE can acquire ST of the access network. When determining
how the UE can acquire ST of the access network, the UE may determine, via signaling
associated with the sync signat 385, that the fourth base station transmits an MSIB 390 ina
unicast {or narrow-beam) transmission mode {(i.¢., that the fourth base staton will schedule a
unicast {or nasrow-beam) transnussion of the MSIB 390 upon receiving an MSIB
fransmission request signal 393 from the UE, and that the UE may monitor a scheduling

channel (g, a PDCCH) for scheduling information (Sched.) 400 to determine when the

MSIB 390 will be transmitted}. The Uk may also identify. from the syne signal 383, where
and when to transmit the MSED transmission request signal 393, A UL that does not need to
perform initial acquisition may determine, from the syne signal 383, whether it has moved to
a new cell or new zone. When a UE determines that it has moved to a new cell or new zone,
the UE may use information included in the sync signal 385 to acquire new or updated St

from the new cell or new zone.

[009%] In cach of the transmission/reception timelines 303, 330, 355, and 380 shown in
FIG. 3, the base station transmits an MSIB 315, 340, 365, or 390. A UE may recave the
MSIB, in some examples, by monitoring a System Information-Radio Network Temporary
{dentifier (SI-RNTY) on a common physical control chansnel (¢.g., a PDCCH), decoding a
downlink assignment message associated with the SI-RNTI, and receiving the MSIB on a
shared channel {¢.g., a PDSCH) according 1o information contained in the downlink
assignment message.  Alternatively, when a Radio Network Temporary {dentifier {RNTI;
2.2, a celLRNTL{C-RNT1} or zone-RNTI {Z-RNT1)) is assigned for the UE, the UE may

monitor the RNTT on a common physical control channel (e.g., a PDCCH). decode a

downlink assignment message associated with the RNTL, and receive the MSIB on a shared
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channel {e. g, a PDSCH) according to information contained in the downlink assignment
message. In another altemative, the UE may monitor an SI-RNTEin order to receive
broadcast ST, while the UE may also use an RNTI dedicatedly allocated for the UE (e, C-

RNTY or zone RNTI) to recerve unicast SL

[0108] When camped on a cell, a UE may decode at teast a portion of each instance of the
periodic sync signal transmitted by the cell, to determine whether information included in the
MSIB has changed. Alternatively, the UE may decode at feast a portion of every Nth
instance of the pertodic syne signal, or may decode at teast a portion of an 1nstance of the
pertadic syne signal upon the occurrence of one or more events. The decoded portion of a
subseguent instance of the sync signal may include information (e.g., a modification lag or
value tag) which may be set to 1ndicate whether S for the cell has changed. Upon
deternuning that SI for the cefl bas changed (e.g., after receiving the instance 310-a of the
syne signal 310 in transmission/reception timeling 3033, the UE may request and/or receive

an MSIB (e.g., MSIB 31 5-a) with the changed 5[

[8101]  Asa UE moves within the coverage area of a wireless communication system, the
UE may detect sync signals of different cells {or zones), such as the sync signals of the
different cells (or coverage arcas 110, 110-a, 110-b or zones) described with reference to
FIGs. 1 or 2, or the difterent cells {or base stations or zones) described with reference to FIG.
3. Upon detecting a sync signal of a cell or zone, a U may compare a cell global identity
{CGT) (or base station identity code (BSH) or zone identity) comesponding to a cell {or base
station ot zone) for which the UE last acquired SI o a CGE (or BSIC or zone identity)
associated with the syne signal, to detervune whether the UE has detected a new sync signal

(e, a sync signal of a different cell, base station, or zone).

[0102]  An on-demand transmission of an MSIB may be initiated by a UE {e.g., during
tnitial access} or by an access network {e.g., when information included in the MSIB changes,
or when a dedicated SIB 1s transmitted). In some cases, a base station transnuitting and
receiving signals in accord with one of the transmission/reception timelines 308, 330, 355 or
33@ may swiich transmission/reception modes, and thereby switch from one of the
transmyssion/reception timelines to another of the transmission/reception timelines. The
switch may be made, for example. based on network loading or congestion status. In some

embodiments, a base station may also or alternatively swiich between an “on-demand unicast
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{(or narrow-hean)” mode and an “always~on broadcast (or broad~beam)” mode for MSIB
transpussions. In some examples, @ base station may signal the mode or modes under which

il is operating in its pessadic syne signal,

[0103]  Inaddition to a periodic or on~demand MSIB, a base station may transmit one or
more periodic or on~demand other SiBs (OSIBs). An OSIB may include information
egquivalent to the information included in one or more of the LTE/LTE-A SIBs other than
SIB1 or SIB2 {e g, mformation (o enable an operator 1o manage system selection mtra-radio
access technology (RAT)Y or inter-RAT, information for a UE to discover the availability and
configuration{s) of tme or more services). One example transmission of an QSIB is shown in

F1G. 4.

[0104]  FIG. 4 is a swim lane diagram 400 ilostrating transmissions of a sync signal, an
MSIB, and an OSIB by a base station [03~¢, in accordance with various aspects of the present
disclosure, FIG. 4 also tllustrates requests and receptions of the MSIB and QOSIB by a UE
1135-b performing initial acquisition of $1 of an access network. In some examples, the base
station 103~¢ nay incorporate aspects of one or more of the base stations 108, 105-a, or 103-b
described with reference to FiGs. 1 or 2. Similarly, the UE 115-b may incorporate aspects of

oie or more of the UEs 1135 described with reference to FiGs. 1 or 2.

[HO5] At 403, the base station 105-¢ may transmit an instance of a periodic syne signal, as
described with reference to FEG. 3. The UE HS-b may receive the instance of the sync signal
and, at block 410, process the instance of the syne signal and determine that it needs to
transsnit an MSIB transmission request, at 415, to obtain an MSIB fram the base station. The
UE 115-b may also detesmine, from the instance of the sync signal, where and when to
transanit the MSIB transinission request and where and when 1o expect transnussion of the

MSIB by the base station 105-¢.

j0106] At 420, the base station 105-c may transmit the MSIB. The UE 113-b may receive
the MSIB and, at block 423, process informaton included in the MSIB. The UE 115-b may
ajso, and optionally, prepare an OSIB transmission request. In some examples, an optional
OSIB transmission request may be prepared (¢.g., at block 42353 and transmitted (e.g., at 430)
when the UE 113-b has not previously acquired 51 from the cell or zone in which the base
station 113~c operates, or when cached SI for the cell or zone bas expired, or when the UE

115-b determines that SI for the cell or zone has changed (e g, from the sync signal, from
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information in the MSIB signaling a change in SI, or from a paging message), or when the
UE 115-h deterounes (e g, during RRC IDLE) that it is in a location where new 81 may be
provided (e.g., a location in which new neighbor cell list equivalent information may be
provided, or a location where new global positioning system (GPS) assistance information

S may be provided). In some cases, the OSIB transmisston request may indicate what OSIB
information is being requested. For example, a UE 115-b may indicate, in the OSIB
ransmission request, what ST (e.g., what type of ST or what SIBs) the UE 115-h would Like to
recetve. Tn some examples, a single OSIB transmission request 430 may be transnutted, and
the single OSIB transmission request 430 may indicate one or & plurality of elements of other

10 Si that the UE would like to veceive (.2, a binary value may be set to TRUE for each

element of other S1 that the UE 115-b would Iike to receive). In other examples, the UE 115~
b may reguest some types of other ${ in ditferent OSIB transmission requests, and the UE

115-b may transmit a plarality of OSIB transmission requests {o the base station 105-c.

[0107] The base station 105-¢c may receive the OSIB transmission request (or OSIB

—
(4

transmission requests) and, at block 435, prepare one or more OSEBs for transmission to the
UE at 440 or 445, In some embodiments, the base station may prepare one or more OS{Bs
including the Si requested by the UE in the OSIB transmission request. Additionally or
alternatively, the base station 115« (and/or another network node with which the base station
communicates) may determine what SI should be transmitted to the UE 115-b inan OS13.
20 The base staticn 105-¢ and/or other network node may determine what ST to transmit to the
UE 115-b based on, for example, a UE identity, a UE type, capabilities information the base
station has acquired for the UE, or other information known about {and potentially acquived
trom) the UE. Inthis manner, the amount of S transmitted to the UE may be optinnzed,

which mayv help to conserve power, to free up resources, efe.

9
n

[0108]  As previously indicated, an OSIB may include information equivalent to the
information included in one or more of the LTE/LTE-A SIBs other than SIB1 or SIB2 (e.g.,
information to enable an operator to manage system selection intra-RAT or inter-RAT,
information for a UE to discover the availability and configuration(s) of one or more
services). The information included in an OSIB may be numbered and orgamzed based on Si
30 function, in order to enable a base station to deliver information to a UE based on a subset of

UE functions, kascd on UE capabilitics, or based on UE service requirements {e.g., a base
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station may not deliver multimedia broadcast multicast service (MBMS) information to a UE
when the UL is not capable of using MBMS services). In some cases, information included
in an OSIB may be numbered and organized the same or similar to information incladed in

LTEATE-A SIBs.

[0109] Information included in an OSIB may be organized so that it may be efficiently
received or processed by a UE. For example. the information may be organized so that a UE
can read the information as wfrequently as possible. In some embodiments, the information
may be organized based on the scope of the information; based on whether the information
applies system wide, intra-constellation, per cell or per zone; based on the duration for which
information remains valid {e.g., validity time). or based on whether the information is semi-
static or dynamic. When information changes very dvnamically, the information may be

organized so that it can be transmitted with reduced latency.

[0110]  An on-demand transmission of an OSIB may beinittated by a UE (e &, during
initial access) or by an access petwork {e.g., when information included in the OSIB changes,

or when 2 dedicated SIB is transmitted).

[8111]  As previously described, a base station may in some cases switch between an “on-
demand unicast (or narrow~-beam)” mode and an “always-on broadeast {or hroad-beam)” or
an “on~demand broadcast {or broad-beam)” mode for MSIB transmissions. A base station
may also switch between an “on-demand unicast {or narrovww-beam)” mode and an “always-on
broadeast {or broad-beam) or an “on-demand broadcast (or broad-bean)” mode for OSIB
transmissions. For “always-on broadcast {or broad-beam)” OSIB transmissions, an QOSIB

transmission schedide may be signaled m an MSIB transmission.

[0112] In some cases, a UE may recetve and process an MSIB or OSIB based on a change
i jocation of the UE. In some cases, the MSIB or OSIB may be received and processed after
transpuitting a respective MSIB transmission reguest or OSIB transmission reguest. In this
regard, F1G. § iHustrates a Venn diagram S0 of respective coverage areas for a {irst zone

508

i

a secorg] zone S0, a third zone 515, and a fourth zone 320. In some embodiments, the
first zone 305 may include a G wireless communication network, the second zone 510 mav
mchude a first neighbor RAT (e.g., a neighbor RAT1), the third zone SIS may include a

second neighbor RAT (e.g., a neighbor RAT2), and the fourth zone 320 may include a third

neighbor RAT {e.g., a neighbor RAT3), in accordance with vartous aspects of the present
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disclosure. By way of example, the 3G wireless communication network may incorporate
aspects of the wireless cormunication system 100 or 200 described with reference to FIGs. |
or 2. Bach of the first neighbor RAT, the second netghbor RAT, and the third neighbor RAT
may also icorporate aspects of the wireless communication systent 100 or 200, The 5G
wireless communication network, first neighbor RAT, second neighbor RAT, and third

neighbor RAT may also take different forms.

[6113] When a UE mtially acquires access to a 3G wireless communication network i the
first zone 505, or as a UE moves within the SG wireless communication network, the UE may
acquire SI for the first neighbor RAT, the second neighbor RAT, or the third neighber RAT.
in some cases, a UE may acquire SI for the neighbor RATs using distance-based Si
acquisition. A UE may employ distance-based ST acquisition by determining (e.g.,
calculating) a distance between the current location of the UE and 4 location of the UE when
the UE last acquired neighbor RAT SI. When the determined distance exceeds a threshold
distance, the UE may initiate a 81 acquisttion procedure (¢.g., the UE may recetve an OSIB
containing the neighbor RAT SI, or the UE may transmit an OSIB transmission request in
which the UE requests the neighbor RAT SI). The threshold distance may be configured by
the network and may be indicated 1n an MSIB (e.g., as part of a measurerment configaration

indicated in the MSIB).

[0114]  In some embodiments, distance-based ST acquisition may be emploved on a per
neighbor RAT basis. In other embodiments, distance-based ST acquisition may be employed

on a colfective neighbor RAT basis.

[8115] Insome cases, a UE may recetve and process an MSIB or OSIB based on a change
i ST signaled in a periodic syne signal. Tn some cases, the MSIB or OSIB may be recetved
and processed after transmitting a respective MSIB transmission request or OSIB

transmission request.

f116]  FIG. 6 is a swim lane diagram 600 illastrating transmissions of a sync sigoal, an
MSIB, and an OSIB by a base station 1035-d, in accordance with various aspects of the
present disclosure. FIG. 6 also illustrates requests and receptions of the MSIB and OSIB by a
UE 113-c performing a svstem information update. In some examples, the base station 105-d

may incorporate aspects of one or more of the base stations 103 described with reference to
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FiGs. 1, 2, or 4. Sinularly, the UE 115- ¢ may incorporate aspects of one or nore of the UEs

115 described with reference to FIGs. 1, 2, or 4,

[0117] At 603, the base station may transmit an instance of a periodic sync signal, as
described with reference to FHG. 3, or a pagingmessage. The iostance of the sync signat or
paging message may include mformation (e.g., a modification flag or value tag) indicating

that St {or a cell including the base station has changed

[6118] In some embuodiments, the instance of the svne signal or paging message may
include i general indicator that ST bas changed (e g, a modification flag). The general
indicator or modification lag may include, for example, a counter value that is incremented
when ST has changed, or a Boolean variable (e.g, a binary value) that s set to TRUE {e.g, a
togic © 1) when St included in an MSIB has changed {or when the network expeets a UE to
re~acquire the MSIB) or FALSE (e g., a logic “¢™) when Stincladed in an MSIB has not
changed {or when the network does not expect a UE to re-acquire the MSIB). The instance
of the svnc signal or paging message may also or alternatively indicate whether certain
efements of 81 have changed. For example, the instance of the syne signal or paging message
may indicate whether ST for services such as Public Warniag System (PWS; e.g., the
Earthquake and Tsunami Warning System (ETWS) or the Conumercial Mobile Alert System
(CMAS)) has changed, which may simphity decoding and improve battery {ife when such

information is changing more frequently.

[8119]  The UE 115- ¢ may receive the instance of the sync signal or paging message and,
at block 610, process the instance of the sync signal or paging message (¢4, compare a
counter value assoclated with the syne signal or paging message with a previously recetved
counter value, or determine whether a modification flag 1s set to TRUE or FALSEY,
determine that SI for the cell or zone including the base station has changed; and (in some
cases) determine that the changed S1is relevant to the UE 113-c. The UE 115-c may also
determine that it needs 1o transmit an MSIB transmission request, at 615, to obtain an MSIB
including the changed SI from the base station 103-d. The UE 115-¢c may also determine,
froms the instance of the svne signal or paging message, whers and when to transmit the
MSIB transmission request and where and when to expect transmission of the MSIB by the

base station {05-d.
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[0126] At 620, the base station 105-d may transmit the MSIB. In some cases, the MSIB
may include information indicating whether other SI has changed. For example, the MSIB
may include a general indicator that other ST has changed (e.g., a modification flag). The
general indicator or modification flag may include, for example, a counter value that is
incremented when ST included in an OSIB has changed, or a Boolean variable (e.g., a binary
value} that is set to TRUE {e.g, a togic “17} when Sl included in an OSIB has changed (or
when the network expects a UE to re-acquire the OSIB) and to FALSE (e g, a logic “0™)
when STincluded in an OSIB has not changed (or when the network does not expect a UE to
re-acquire the OSIB). The MSIB may also or alternatively indicate whether certain elements
of other S have changed. For example, the MSIB may inclade a value tag per type of Si or
equivalent LTE/LTE-A SIB {e.g., a first Boolean variable set to TRUE or FALSE to indicate
whether SI for MBMS services has changed, a second Boolean variable set to TRUE or
FALSE based an whether SI for PWS services {e.g., CMAS services or ETWS services) has

changed, ¢z, ).

[8121]  The UE 115-c may receive the MSIB and, at block 628, process information
included in the MSIB. The UE 115-c may use information indicating what SI has changed to
determine whether other Stuseful to the UE {(e.g., S monttored by the UE) has changed and
needs to be requested. For example, the UE may compare an OSIB counter value included in
the MSIB with a previously received OSIR counter value, or deternine whether an QSIB
maodification flag is set to TRUE or FALSE, or compare value tags for ane or more
monitored elements of other ST to previousty received value tags for the one or more
monitored elements of other SI, to determine with an OSIB needs to be requested. When
other 81 asefud to the UE has not changed, the UE need not transmit an OSIB transmission
request. However, when other S1 useful to the UE has changed, the UE may prepare {e.g., at
hlock 623) and transmit {e.g., at 630) an OSIB transmission request. {n some cases, the OSIR
transmission request may be a generic request (e.2., a request that causes the base station 105-
d to return afl other 81, or a request that aliows the base station 105-d to return whatever SI
the base station 105-d deems useful to the UE 115-¢}). In other cases, the OSIB transmission
request may indicate what OSIB information is being requested. For example, a UE 115-¢
may indicate, in the OSIB transmission request, what St {e.g., what type of St or what SiBs}

the LIE 115-¢ would like to receive.
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[0122]  The base station 105-d may recetve the OSIB transmission request and. at block
635, prepare one ar mare OSIBs for transmission to the UE 115-¢ at 640 or 645, In some
embodiments, the base station 105-d may prepare an OSIB including the S{ requested by the
UE 11S-cin the OSIB transmission request. Additionally or altermatively, the base station
105-d (and/or another network node with which the base station 105-d communicates) may
determine what S should be transmitted to the UE 1{5-c in an OSIB. The base station 183-d
and/or vther network node may deternine what 81 to transat to the UE F5-¢ based on, for
example, a UK identity, a UE type, capabilities information the base station has acquired for
the UE, or other information known about (and potentially acquired from) the UE. In this
manner, the amount of SI transmitted to the UE may be optimized, which may help to

conserve power, to free ap resources, efe.

[0123] The below table provides an example allocation of SI between an MSIB and an

OSIB 11 a 3G wireless communication system:

5G System Infermation

Contents Equivatent LTE/ETE-A S1Bs
MSIB: PHY laver basic MIB

y . . configuration infarmation
Unicast (mm-demand) SI, or <

{e.g., downlink bandwidth,

SFN, etc.)

SI broadeast with short

pertodicity

Constellation ID (PLMNID, | SIBI
Congtellation code,
CSG/HNB ID), Constellation
selection information {g-
RxMin), FreqBand
information, Scheduling
information for other SIBs (if
broadcast supporied), St
value tag {may be signaled

by svnc signal}
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Access Class (AC)-Bamring
info, Service Speciiic Access
Control (§SAC) info,
Extended Access Barring
{EAB) Radio Common
config (details: RACH
{RACH preambie
signatures), (Broadcast
Control Channet (BRCCH),
paging Control Channel
{PCCH)), PRACH, PDSCH,
PUSCH, PUCCH, SRS, UE-
thuers and constants,
Multimedia Broadeast Single
Frequency Network
(MBSEN) config, Ul-Freg
fnfo + UL bandwidth, Time

alighment timer

OSIB: Mobility related parameters, | SIB3-SIB8
. , e e.g., cell reselection
Unicast {on-demand) S, or o
. . rarameters, neighbor
S1 broadeast with very long e I8
C s constellation/zone Hsts,
perjodicity
WLAN offloading signaling SIB17

PWS, MBMS, GPS SIB10-SIBi6

assistance data

[0124]  Although cach of FIGs. 4-6, and to some exient the remainder of the present
disclosure, focused primarily on the transmission of an MSIB or an OSIB, any number of
MSIBs or OSIBs may be transmutted — either individually or in groups, and in response to a
singular MSIB transmission request and/or OSIB transmission request, or in response to a

pherality of MSIB transonssion requests andfor OSIB transmission requests. In some cases,
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master system information may distributed among one or more of an MSIB, an MTC_SIB, or
other $18s carrying master information. In some cases, other system information may be
distributed among one or more of an OSIBI carying neighbor cell/zone information, an
OSIB2 carrving MBMS related information, an OSIB3 carrving PWS related information, or
other STBs carrying other information. An MSIB or OSIB may also include one or more
efements. When SI changes, a modification flag or value tag may be transnuitted or received,
for example, per MSIB, per element within an MSIB, per OSIB, or per element within an

®SiB.

[0125]  FIG. 7 shows a block diagram 700 of a UE {13-d for use in wireless
communication, in accordance with various aspects of the present disclosure. The UE 118-d
may be an example of aspects of one or more of the UEs 115 described with reference to
FiGs. 1-6. The UE 115-d may also be or inchude a processor. The UE 11 5~d may include a
UE recetver modute 710, an ST acquisition module 720, or a UE transmitter module 73G. The
ST acquisition module 720 may inchude an ST acquisition mode module 733, a UE Sl request
module 740, or an SI receipt module 745, Each of these modules may be i communication

with each other

[0126]  The moduldes of the UE 115-d may, individually or collectively, be implemented
using one or more application-specific integrated circutts (ASICs} adapted to perform some
or all of the applicable functions in bardware  Alternatively, the functions may be performed
by one or mare other processing units (or cores), on one or more integrated circuits. Tn other
examples, other types of mtegrated cireuits may be used {e.g., Stoactared/Plattorm ASICs,
Field Programmable Gate Arrays (FPGASs), & System on Chip (SoC), or other Semi~-Custom
1Cs), which may be prograsumed in any manner known in the art. The functions of each
module may also be implemented, in whole or in part, with instructions embaodied 1t a

memory, formatted to be executed by one or more general or application~specific processors.

f127]  In some examples, the UE receiver module 710 may include at teast one radio
frequency (RF) receiver. The UE recetver module 710 or RF receiver may be used to receive
various tvpes of data or control signals (7.¢., transmissions} over ohe oOr more communication
hinks of a wireless communication systen, such as one or more communication Hnks of the
wireless conununication system 100 described with reference to FIG. 1 As an example, the

UE receiver module 710 may be used to receive a periadic sync signal. as described with
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reference to FiGs. 3 and 4. The UE receiver module 710 may also be used to recetve various
signals that inchude one or mare forms of 81, as also desceribed with reference to F1Gs. 3 and
4. The receipt and processing of the synchronization signals and the S signals {for example,
the penodic syne signals 310, 335, 360, or 385 of FIG. 3, and the broadeast MSIBs 315, 340,
365, or the unicast MSIB 300 of FIG. 3) may be additionally facilitated through the St

acquisition module 720, as described in greater detail below.

[0128] In some examples, the UE transmitter madule 730 may include at least one RF
transmitter. The UE transnutter module 730 or RF transmitter may be used to transmit
various types of data or control signals {7 ¢, transnissions) Over one or More CoMMuncation
links of a wireless communication system, such as one or more communication finks of the
wireless commurnication svstem 100 deseribed with reference to FIG 1. As an example, the
UE transmitter module 730 may be used to transmit an MSIB transmission request signal
345, 370, 395, as described with reference to FIG. 3. The transmission of the MSIB

370

transmission request signals 345, 370, 393, for example, may be additionally facilitated

through the St acquisition module 720, as described in greater detaif below.

{01291 The S1 acquisition module 720 may be used to manage one ot more aspects of
wireless communication for the UE 115-d. In particular, in the UE 115-d, the St acquisition
module 720 may be used to facilifate the acquisition of Sl from a base station 105, in
accordance to aspects of some of the embodiments described above. The $1 acquisition
moduie 720 may include an ST acquisition mode module 735, a UE SHrequest medule 740, or

ant S receipt module 745

[6136] The SI acquisiton mode module 735 may be used by the UE 115-d to facilitate
receipt by the UE 115-d of a perjodic syne signal 310, 335, 360, 383, as Hustrated in FIGs. 3
and 4, for example. The received periodic sync signal 310, 335, 360, 383 may indicate to the
UE 113-d whether the UE 115-d is to transmit a reguest signal, such as an MSIB transmission
request signal 345, 370, 395, for example, in order to recetve a transmission of SI. For
example, the UE 115-d may receive a periodic svnic signal 310 that indicates to the UE 115-d
that SI may be broadcast by a base station 103 regardless of any requests sent by the UE 115-
d. Inthis instance, the SI acquisition mode module 735 may determine that no request is
necessary in order for the UE 115-d to receive SI. In another example, however, the UE [ 5-

d may receive a pertodic sync signal 335, 360, 385, which may each indicate that the UE 1(S-
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d is to transnut a request for 1 (in the form of an MSIB transmission request signal 345, 370,
395, for example) in order to receive ST In this instance, the 81 acquisition mode module 738
may determine that a request 1s necessary i order for the UE 115+d to recetve SE Thus, the
Slacquisition mode modute 733 mayv be configured to determine whether the UE 115-d is

operating in a network having a broadeast 8t mode or an on-demand St mode.

[0131] Inthe event that the UE 115-d is operating in a network using an on-demand 81
mode, meaning that the UE 115-d is to transmit a request to receive S the UE SI request
module 740 may be used to facilitate the creation of such a request. As an example, the UE
ST request niodule 740 may be used to formulate any one of the MSIB transmission request
signals 345, 370, 395 of FIG. 3. The UE Sl reguest module 740 may use information
included with the periodic sync signal 335, 360, 385 to detesmine how to formulate the MSIB
transmission request signals 345, 370, 398 For example, the periodic syne signal 333, 360,

383 may include information indicating where the MSIB transmission request signals 345,

(FS)

70, 393 should be sent, as well as the timing of such signals.

{8132] The S1 receipt module 748 may be used 1o facilitate the receipt of St transmitted to
the UE 115-d. The SI may be transmitted as a broadcast without any need for a request sent
by the UE 115-d. In this example, the ST acquisiion mode module 735 may indicate to the S
receipt module 745 that SI is to be received via a broadeast. The Sl receipt module 745 may
then facilitate receipt of the Slusing information included with the pertodic syne signal 310,
such as a predetermined channel or timing of the 81 broadcast. In another example, the Si
may be transmitted as either a broadeast of a unicast in response to a request sent by the UE
115-d. In these examples, the ST acquisition mode module 735 may indicate to the Sl receipl
module 743 that 81 is to be received as either a broadeast or a unicast in response to a request.
The S receipt module 745 may then factlilate receipt of the ST using information included
with the pertodic sync signals 335, 360, 385, such as a predetermined channel or timing of

the SI broadeast or unicast.

[0133] FIG. 8 shows a block diagram 800 of a UE 115-¢ for use in wireless
commurnication, ih accordance with vatious examples. The UE 115-¢ may be an example of
one or more aspects of a UE 115 deseribed with reference to FIGs. 1-7. The UE 1152 may
mnclude a UE receiver module 710-a, an ST acquisition module 720-3, and/or a UE transmitter

module 730-a, which may be examples of the corresponding moduies of UE 115-d {of FIG.
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7). The UE 115-e may also include a processor (not shown). Each of these components may
be in communication with each other. The §1 acquisition mndule 720-a may include an S
acquusition mode module 735z, a UE S request modide 740-a, and/or an S1 recerpt modale
745~a. The ST acquisition mode module 735-a may further include & syne signal receipt
module 805 and/or an SI acquisition mode determination module 810, The UE receiver
module 710-a and the UE transmitter module 730-a may perform the functions of the UE

receiver module 710 and the UE transmitter module 730, of FIG. 7, respectively.

[0134] The modules of the UE [15~e may, individually or collectively, be implemented
using one or more ASICs adapted to perform same or alf of the applicable functions in
hardware. Alternatively, the functions may be performed by one or more other processing
units (or cores), on one or more integrated circuits. In other examples, other types of
integrated circuits may be used {e.g., Structured/Platform ASICs, FPGAs, a System on a Chip
{So(), or other Semi-Custom ICs), which may be programmed 1n any manner known in the
art. The functions of each module mayv also be implemented, in whole or 1 part, with
mstructions embodied in a memory, formatted to be executed by one or more general or

application-specitic processors.

[135]  The Si acquisition mode module 735-a may include a sync signal receipt module
805 and/or an SI acquisition mode determination module 810, The syne signal receipt
module 805 may be used by the UE 115-¢ to facilitate receipt by the UE 115-¢ of a pertodic
syne signal 310, 335, 360, 383, as illustrated 10 FIGs. 3 and 4, for example. The receiveil
pertadic sync signat 3180, 335, 360, 385 may indicate to the UE 1 15-¢ whether the UE 115-¢
is to transmid a request signal, such as an MSIB transmission request signal 345, 370, 398, for
exaniple, in order to receive a transmission of SI. Thus, the SIacquisition mode
determination module 810 may be used to determine, from the received periodic sync signal
310, 335, 360, 385, whether an ST acquisition mode is a fixed periodic mode or an on-demand
mode. For example, the UE 115-¢, through the syne signal receipt module 805, may receive
a pertodic sync signal 310 that indicates to the UE 115-e that SI may be broadcast by a base
station 103 regardiess of any requests sent by the UE 115-e. In this instance, the $1
acquisition made determination module 810 may determine that no request is necessary in
order for the UE 115-¢ to receive 8L In another example, however, the UE 115-¢ may

receive, via the sync signal receipt module 803, a pertodic sync signal 335, 368, 383, which
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may ecach idicate that the UE 113-e 1s to transmit a reguest for S {(in the form of an MSIB
transaussion request signal 345, 370, 395, tor example) in order to receive SL In this
instance, the SEacquisition mode determination module 810 may determine that a requestis
necessary 1y order for the UE 115-e 10 receive S1. Thus, the ST acquisition mode
determination module 810 may be configured to deternine whether the UE 115-¢ is operating

in a network having a fixed broadcast 81 mode or an on-demand SI mode.

[6136] In the event that the UE 115-e 1s operating in a network ustng an on-demand 51
mode, meaning that the UE 115-¢1s to transmit a request to receive SI, the UE ST request
module 740-a may be used to facilitate the creation of such a request. As an exaniple, the UE
SI request module 740-a may be used to formulate any one of the MSIB transmission request
signals 3435, 370, 395 of FIG. 3. The UE SI request module 740-a may use information
included with the periodic syne signal 335, 360, 385 to determine how to formulate the MSIB
transmission request signals 345, 370, 395, For example, the periodic syne signal 335, 360,
383 may include information indicating where the MSIB transmisston request signals 345,

370, 395 should be sent, as well as the timing of such signals.

{01371 The Sl receipt module 745-a may be used to facilitate the receipt of SI transmutted
to the UE 115-¢. The SI may be transmitted as a broadcast without any need for a request
sent by the UE 115-e. In this example, the Sl acquisition mode module 735-a may indicate to
the ST receipt module 745-a that SLis to be received via a broadcast. The S1 receipt module
745-a may then facilitate receipt of the ST using imformation inchided with the periadic sync
signal 310, such as a predetermined channel or timing of the Sl broadcast. The UE 115-¢
may recetve the SIin some examples, by momtoring an S-RNTT on a common physical
controf channel {e.g., a PDCCH), decoding a downlink assignment message associated with

the SI-RNTI, and receiving the S8 on a shared channel (e.g., a PDSCH).

[0138] Inanother example, the SI may be transmitted as either a broadcast or a unicast in
response to a request sent by the UE 115-e. In these examples, the ST acquisition mode
module 735-a may indicate ta the ST receipt medule 745-a that STis to be received as either a
broadcast or a unicast in response ta a request. The S receipt module 743-a may then
facilitate receipt of the ST using information included with the periodic sync signals 333, 360,
385, such as a predetermined channel or iming of the 81 broadcast or unicast. The UE 115-¢

may receive the 81, 1n some examples, by monitoring an SI-RNTH on a common physical
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control channel {e.g, a PDCCH), decoding a downlink assignment message associated with
the SI-RNTY, and receiving the MSIB on a shared channel (e.g., a PDSCH). Alternatively,
when an RNTY (e.g., a C-RNTI or Z-RNTT) 1s assigned for the UE 115-¢, the UE 115-e may
monitor the RNTT on a common physical control channel (e.g., a PDCCH), decode a

S downlink assignment message associated with the RNTI, and receive the St on a shared
channel (e.g, aPDSCH) according to information contained in the downlink agsighment
message. o another alternative, the TIE 115-e may monitor an SIERNTT in order to receive
broadcast SI, while the UE may also use an RNTI dedicatedly allocated for the UE (e.g., C-

RNTI or zone RNTI) to receive unicast SL

10 [0139]  Ineach of the examples described above with respect to the UEs 115-d, 115-e of
FIGs. 7 and B, the terms broadeast operation and broad-beam: operation may be used
interchangeably, at the level at which operations of UEs 115-d, 115-¢ have been described.
Similarly, the terms unicast operation and narrow-beam operation may be used

interchangeably, at the level at which operations of UEs 115-d, 115-¢ have been described.

—
(4]

In general, if the UE 115-d, 115~¢is operating in a massive MIMO network, the UE 1135-d,
115-e mayv receive the periodic sync signal 31€, 335, 360, 383 as part of a broad-beam
operation, and may receive the St as past of either a broad-beam or a narrow-beam operation.
On the other band, itthe UE 115-d, 115-¢ is operating in a non-massive MIMQ network, the
UE 115-d, 115-e may receive the periodic syne signal 310, 335, 360, 385 as part of a

200 broadcast operation, and may receive the S as part of either a broadcast or a unicast

operation,

[0148] TFIG. 9 shows a block diagram 900 of a UE 115-[for use in wireless
comnunication, in accordance with various aspects of the present disclosure. The UE 115-f

may be an example of aspecis of one or more of the UEs 115 described with reference to

e
N

FIGs. 1~8&. The UE 15~ may include a UE recetver module 718-b, an SI acquisition modale
720-b, andvor a UE transmitter maodule 730-b, which may be examples of the corresponding
modufes of UE 115-d {of FIG. 7). The UE 1135-f may also include a processor {not shown).
Each of these components may be in communication with gach other. The SI acquisition
module 720-b may include a master ST acquisition module 905, an S processing module 910,
30 a UE Sirequest module @15, and/or another ST acquisition module 920, The UE receiver

modale 710-b and the UE transmiticr module 730-b may porform the functions of the UE
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recerver module 710 and the UE transnutter module 730, of FIG. 7, respectively. In addition,
the LI recerver module 710-b may be used to receive SI signals such as the OSIB 440, 444
640, or 645 of FIGs. 4 and 6; and the UE transmitter module 730-b may be used to transmit

ST signals such as the MSIB transmission request signal 345, 370, 395, 415, or 615 of FiGs

(g3

3. 4, and 6, or the OSIB transmission request 430 or 630 of FI1Gs. 4 and 6.

[0141] Themodules of the UE 115-¢ may, individually or collectively, be implemented
asing one or more ASICs adapted Lo perform some or all of the applicable functions in
hardware.  Alternatively, the functions may be performed by one or more other processing
units (or cores), on one or more integrated cireuits. In other examples, other types of

10 integrated circuits mav be used {e.&., Structured/Plattorm ASICs, FPGAs, a SoC, or other
Semi-Custom ICs), which may be programmed in any manner known in the art. The
functions of each module may also be fmplemented, in whole or in part, with instructions
embodied in a memory, formatted to be executed by one or more general or application-

spectfic processors.

—
¥ 1]

[0142]  The masier 81 acquisiton module P05 may be used 1o receive a first set of system
information {(e.g., master system information, such as the master systent information included

in the MSIB recetved at 420 tn FIG. 4).

[4143]  The Si processing module 910 may be used to determing, based at feast in part on
the first set of system information, that additional system information (e.g., non-master

Sy

20 system information, such as the other system mformation described with reference 1o FIG. 4)

is avatlable.

[0144] The UE S request module 915 may be used to transmit a request (¢.g., the OSIB
ransmission request transnyitted at 430 10 FIG. 4} for the addittonal systent information. Io

some examples, the UE ST request module 915 may tranemit a plurality of requests for the

[
L4y

additional system information. In some examples, a single OSIB transmission request may
indicate one or a plurality of elements of additional system information that the UE 115
would like 1o receive (e.g., a binary value in the QOSIB transmission request may be set to
TRUE for each element of additional syvstem information that the UE 115-f would like to
receive). In other examples, the UE 15-f may request some types of additional system

30 information in different OSIB transnussion requests, and the UE SI request modute 915 may

be used to transmit a plurality of OSIB transmission requests.
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[0145]  The other ST acquisition module 920 may be used to recetve the additional system
information {e.g, to receive the other system information included in the OSIB received at

440 or 445 10 FIG. 4).

[146]  In some embodiments, receiving the first set of system information using the master
S1 acquisition module 905 may include receiving an indication of one or more sets of
additional system information that are available. In some embodiments, transmitting the
request for the additional system information using the UE S1 reguest module 915 may
mclude identifying, in the request for the additional system information, one or more sets of
additional system information. In some embodiments, the one or more sets of additional
system information tdentified in the request for the additional system information may
include one or more sets of additional system information indicated in the first set of system

information.

[6147]  Insome embodiments, receiving the additional system information using the other
S1 acquisition module 920 may include at least one of’ receiving system information
mdicating which RATs are avatlable 1n a region and how the UE 115113 to select an
available RAT {e.g., UE mohility nules and policies); recerving system information indicating
which services are available in a region and how the UE 115-f {s to obtain an available
service; receiving system information relating 1o an MBMS or a PWS service; receiving
systent information relating to location, positioning, or navigation services; or receiving

system information based at least in part on a determined location of the UE 115-f

[6148] In some embodiments, transmitting the request for additional system information
asing the UE ST sequest module 915 may include including one or more capabilities of the
UE in the request. Tn these embodiments, receiving the additional system information using
the other ST acquisition module 920 mayv include receiving system information based at least

in part on the one or more capabilities of the UE ti5-fincludad in the request.

{31491  In some embodiments, transmitting the request for additional system information
using the UE SI request module 915 may include including a location of the UE 115-fin the
request. In these embodiments, receiving the additional system information using the other
ST acquisition module 920 may inclade receiving system information based at least in part on

the location of the UE, 1 {5-tncluded in the request.
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[0150]  In some embodiments, transmitiing the request for additional system information
using the UE ST request madule 915 may include including an identification of the L 115-f
in the request. In these embodiments, recetving the additional system information using the
other ST acquisition modute 920 may include recetving system information based at least in

part on the identilication of the UE 115-f included in the request.

[0151] FIG. 10 shows a block diagram 100¢ of a UE 1135-g for use in wireless
communication, in accordance with vasious aspects of the present disclosure. The UE 1135-g
may be an example of aspects of one or more of the UEg 115 described with reference to
FIGs. 1-9. The UE 115-g may include a UE receiver module 710-¢, an 81 acquisition module
720-¢, and/or a UE transmitter modale 730-¢, which may be examples of the corresponding
modales of UE 115-d or 115+ (of FIGs. 7 or 9). The UE 11 5-g may also include a processor
{(not shown). Fach of these components may be in communication with each other. The SI
acquisition module 720-¢ may include a sync signal processing mocdhfe 1008, a master $1
acquisition module 905-a, an SI processing modude 210-a, a UE 81 request module 913-a, or
another ST acquisition modufe 920~a. The UE recerver module 710~¢ and the UE transmitter
module 730-c may perform the functions of the UE receiver module 710 and the UE

transmitter module 730, of FlGs. 7 or 9, respectively.

{41521 The modules of the UE 11S-g may, individually or collectively, be implemented
using one or more ASICs adapted to perform some or alt of the apphicable functions i
hardware. Alternatively, the functions may be performed by one or more other processing
anits {or cores}, on one or more integrated circuits. In other examples, other types of
integrated cirenits may be used {e.g, Structured/Platform ASICs, FPGAs, a So(, or other
Semi-Custom [Cs), which may be programmed in any manner known in the art. The
functions of each module may also be implemented, in whole or in part, with instructions
embodied in a memory, formatted (o be execuied by one or more general or application~

specific processors.

[0133] The sync signal processing module 1008 may be used to decode information
received from a downlink channel. The decoded informaticn may indicate that master system
information {e.g., an MSIB) is received in response to a master system information request
(e.g.. an MSIB transmission request such as the MS1B transmission request transmitted at 413

in FI1G. 4). In some examples, the downlink channel may include a synchronization signal
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(e.g.. the mstance af the periodic syne signal received at 405 10 FIG. 4). The decoded

information may include intormation decoded from the synchronization signal.

[0154]  The UE SI request module 915-a may be used (o transmit a master system
information request in accordance with the information decoded from the downlink channel

by the sync signal processing module 1005,

[0155]  The master ST acguisition modwde 905-a may be used to recerve the master system
information (e.y., the master system information included in the MSIB recetved at 420 in
FI1G. 4). The master svstem information wmay include system information that allows the UE
115-g o perform an tnitial access of a network using one or more of an identification of the
network, an identification of a base station in the netwark, cell selection configuration and

access restrictions, or a network access configuration.

[0156] The SI processing module 910-a may be used to determine, based at least in past on
the master system information, that additional systemy information {e.g., non-master system
information, such as the other system nformation described with reference to FIG. 4} is

availabie.

{01587 The UE SIrequest module 913~a may also be used to transmit a request {e.g.. the
OSIB transmission request transmitted at 430 in FIG. 4) for the additional system
information. In some cxamples, the UE Si request module 915-a may transmit a plurality of
requests for the additional system information. In some examples, a single OSIB
transmission request may ndicate one or a plurality of elernents of additional system
information that the UE 115-g would like to recetve {e.g., a binary value in the OSIB
transmission request may be set to TRUE for each element of additional systent information
that the UE 115-g would like to recerve). In other examples, the UE 113-g may request some
types of additional systent information in dilferent OSIB transnussion requests, and the UE
ST request modute 91 5-2 may be used to transmit a plurality of OSIB transmission requests.
[0158] The other ST acquisition module 920-a may be used to receive the additional system

information (e.g., to receive the other system tnfosmaton included in the OSIB received at

440 or 445 i FIG. 4).

[0159]  In some embodiments, recetving the master systent information using the master Si

acguisition module 05-a may inchude recetving an indication of one or more sets of
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additional system information that are avatlable. In some embodiments, transmitting the
request for the additional systeninformation using the UE $1 reguest module 915-a may
include identitving, in the request for the additional system information, one or more sets of
additional system information. In some embodiments, the one or more sets of additional
system information identified in the request for the additional system information may
include one or more sets of additional system information indicated in the master svstem

mformation.

[0160] FI1G. 11 shows a block diagram 1100 of a UE 113-h for use in wireless
commurication, in accordance with various aspects of the present disclosure. The UE 113-h
may be an example of aspects of one or more of the UEs 115 described with reference to
FiGs. 1-10. The UE 115-h may inclade a UE receiver module 716-d, an ST acqutsition
module 720-d, or a UE transmitter module 730-d, which may be examples of the
corresponding modudes of UE 115-d (of FYG. 7). The UE 115-h may also include a processor
{not shown}. Each of these components may be in commanication with each other. The S
acquisition module 720-d may include a signal processing module 1103 or a UE SI request
module 11180 The UE recetver module 710-d and the UE transmitter module 730-d may
perform the functions of the UL receiver module 716 and the UL transmitier module 736, of
FIG. 7, respectively. In addition, the UE receiver modale 710-d may be used to receive ST
signals such as the OSIB 440, 445, 640, or 645 of FIGs. 4 and 6, a value tag associated with
81, or a zone identitier; and the UE transmitter module 730-d may be used o transmit ST
signals sach as the MSIR transmission request signal 3435, 370, 395, 415, or 613 of FIGs. 3, 4,

and 6, or the OSIB ransnussion request 430 or 630 of FIGs. 4 and 6.

j0161] The modules of the UE 115-h may, individuatly or collectively, be implemented
using one or more ASICs adapted to perform some or alf of the applicable functions in
hardware. Alternatively, the functions may be performed by one or more uther processing
units {or cores), on one or more integrated circuits. In other examples, other types of
integrated circuits may be used {e.g., Structured/Platform ASICs, FPGAs, a SoC, or other
Semi~Custom ICs), which may be programmed in any manner known in the art. The
functions of each module may also be implemented. in whole or in part, with instructions
embodied in a memory, formatted to be executed by one or more general or application-

spectfic processors.
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[0162] The signal processing module 1103 may be used to receive a first signal (e.g.. a

sync signal or paging message such as the instance of the periodic svne signal or paging

message received at 6035 in FIG. 6 or the MSIB received at 620 in FIG. 6}, In some cases, the
signal processing module 1105 may receive the first signal while the UE 118-h 18
communicating with a network using a first system information. The signal processing

module 1103 may also be used to determine, based at least in part on the first signal, to

request updated system information.

[0163] The UE SIrequest module 1110 may be used to request updated system
information (e.g., to transnut the MSIB transpussian request transmitted at 615 in FIG. G or
the OSIB transmission request transmitted at 630 in FIG. 6) based at least in part on the

determination made by the signal processing module 1105,

[8164]  In some embodiments, deternining o request the updated system information using
the signal processing module 1103 may include at least one of! identifying that the UE 115-h
has moved int0 a zone using second system information that is different from the first system
mformation; identifying that the network has changed at Jeast a portion of the first system
information; or identifying that the UE 115-h has moved more than a predetermined distance
from a focation where the UE 115-h obtained the first system information a previous time

(e.g., from the locatton where the TE obtained the first system mmformation last tine)

[3163]  In some embaodiments, receiving the first signal using the signal processing module
F105 may include receiving a zone identifier {e.g., an area code, a BSIC, or another cell
wdentifier). In some cases, the zone identifier may be recaaved as part of a synchronization
signal. In some cases, the zone dentifier may be transmitted as part of a svnchronization
signal. In some cases, the zone identifier may 1dentify one of the neighbor RATSs of zones
510, 515, or 520 described with reference to FIG. 5. In these embodiments, the signal
processing module 1105 may use the zone identifier to identify that the UE 115-h has moved
from a first zone to a second zone. In some embodiments, determining to request updated
system information using the signal processing modufe 1105 may include identifying a
obtained the first system information a previous tme {(e.g., the last time), and determining
that the identified distance exceeds a predeternuned threshold. In sonie cases, the

predeternuned threshold may be received from the network. 11 some cases, a tocation signal
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identifving a location of the UE 115-h may also be received. The location signal may be
received, for examyple, as part of receiving the tirst signal, The location signal may also be
recerved m other ways, such as via a (dlobal Navigation Satellite System (GNSS; e.g.. GPS,

Galiteo, GLONASS or BeitDow).

[8166] FIG. 12 shows a block diagram 1200 of a UE 115-1 for use in wireless
communication, in accordance with various aspects of the present disclosure. The UE 1154
may be an example of aspects of one or more of the Uks 115 described with reference to
FIGs. 1-11. The UE 1134 may include a UE receiver module 710-¢, an S acquisition
module 720-¢, or a UE transmitter maodule 730-¢, which may be examples of the
cotresponding modales of UE 115-d or 115-h (of FIGs. 7 or 11}, The UE 115-t may also be
or inchude a processor (not shown). Each of these components may be in communication
with each other. The S acquisition module 720-¢ may inclade a signal processing module
1105-a or a UE Sl request module 1110-a. The UE receiver module 710-e and the UE
transmitter module 730-¢ may perform the functions of the UE receiver modale 710 and the

UE transmitter module 730, of FIGs. 7 or 11, respectively.

[0167]  The modules of the UE 1135+ may, individually or collectively, be imple mented
using one or more AS('s adapted to perform some or alf of the applicable functions in
hardware. Altematively, the functions may be performed by one or more other processing
units (or cores}, on one ot more tntegrated circuits. In other examples, other types of
integrated circuits may be used {e.g., Structured/Platform ASICs, FPGAs, a SoC, or other
Semi-Castom [Cy), which may be programmed in any manner known in the art. The
functions of each modude may also be implemented, in whole or in part, with instructions
embodied in a memory, formatted to be executed by one or more general or application-

specitic processors.

j0168] The signal processing module 1135-z may be used to recesve a first signal {e.g.. a
syne signal or paging message such as the instance of the periodic svnc signal or paging
message received at 6035 in FIG. 6 or the MSIB received at 620 in FIG. 6). In some cases, the
signal processing module 1103-a may receive the first signal while the UE 115-t is
communicating with a network using first system information, and the first signal may

include an mndication that at least a portion of the first system information has changed.
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[0169] The signal processing module 1105-a may mclude a modification flag or value tag
processing module 1208, The modification flag or value tag processing module 1205 may be
used, in some examples, to receive one or more modification flags, each of which indicates,
by a counter value or Boolean variable (e.g., a binary value), that a corresponding portion of
the first system information has changed. In some examples, the corresponding portion of the
first svstem information may include a portion of master system information, such as an
MSIB or element of an MSIB, 1 other examples, the corresponding portion of the fivst
system information may include additional non-master system information, such as an OSIB
or element of an OSIB. The master system information may include one or mare of an
identification of the network, an identification of a base station in the network, cell selection
configuration and access restrictions, or network access configuration information. The
master svstem information may also or alternatively include, for example, one or more other
efements of the master system information described with reference to FIG. 3. The additional
non-master systern information may include one or more elements of the other system
information deseribed with reference to FIG, 4 or 6. In some embodiments, the modification

flag may be received with {or as a part of) the first signal.

[0176]  The modification flag or value tag processing modude 1205 may also be used, in
some examples, to recetve one or more vatue tags corresponding to at least a portion (or
different portions) of the first system information that hasthave changed. In some examples,
the one or more value tags may correspond to one or more portions of master system
information (e.g., one or more MSIBs, or one or more elements of one or more MSIBs), one
or more portions of additional non-master system information {e.g., one or more OSIBs, or
one or more elements of one or more OSIBs), or a combination thereof. The master system
information may include one or more of an identification of the network, an tdentification of
a base station in the network, cell selection configuration and access restrictions, or network
access configuration information. The master system information may also or alternatively
include, for example, one or more other clements of the master system information described
with reference to FIG. 3. The additional non-master system information may inclade one or
more elements of the other system information described with reference to FIG 4 or 6. In
seme embodiments, one or more value tags may be recerved with {or as part of) the first

signal,
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[0171]  The signal processing module 110352 er modification flag or value tag processing
module 1205 may also be used to determine, based at least in part on the first signal, a
moditication fag included in the first signal, or one or more value tags incladed in the first
signal, to request updated systemy information. In some cases, determining to request updated
system information may include determining a recetved modification flag is set to TRUE In
some cases, determining to request updated system information may include comparing a
received value tag with a previously received value tag), and determining to request the
updated syster information based at least in part on the comparison {e.g., detenmining to

request the updated system information when the value tags do not maich).

j0172] The UE SIrequest module 1110-a mav be used to request updated system
infosmation based at least in part on the determination made by the signal processing module
1108-a (e.g, to transmit the MSIB transmission request at 615 in FIG. 6 or to transmit the

OS1B transmission request at 630 in FIG. 6).

[8173] FIG. 13 shows a block diagram 1300 of a UE 1135+ for use imwireless
commumation, in accordance with various aspects of the present disclosure. The UE 113+
may have various cenfigurations and may be included or be part of a personal computer (e.¢.,
a laptop computer, a netbeok computer, a tablet computer, efe. }, a cellular telephone, a smart
phone, a PDA, a wireless modem, a USBH dongle, a wireless router, a digital video recorder
(DVR), an nternet appliance, a gaming console, an e-reader, eéc. The UE 115+ may, in some
examples, have an internal power supply (not showa), sach as a small battery, to facilitate
mobile operation. In some examples, the UE 115+ may be an example of aspects of one or
move of the UEs 1135 deseribed with reference to FIGs. 1-12. The UE 1154 may be
cenfigured te implement at least some of the UE features and functions described with

reference to FiGs. {- 12,

[0174] The UE 115+ may include a UE processor modute 1310, a UE memory module
1320, at feast one UE transceiver module (represented by UE transcetver module(s) 1330), at
teast one UE antenna (represented by UE antenna(s) 1340}, er SF acquisitien module 720-f.
Each of these components may be in communication with each other, directly or indirectly,

over one or more buses 1335,

[0175]  The UE memory module 1320 may include random access memory (RAM) or read-

only memery (ROM), The UE memory module 1320 may stere computer-readable,
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computer-executable code 1323 containing instructions that are configured to, when
executed, cause the UE processor module 1310 to perform vartous functions described herein
refated to wireless communication, including, for example, transmissions of a pilot signal.
Alternatively, the code 1325 may not be directly executable by the UE processor module
1310 but be configured to cause the UE 115+) (e.g., when compiled and executed) to perform

various of the functions described herein.

[8176] The UE processor module 1310 may include an intefligent hardware device, e.g.. a
central processing unit (CPLY), a microcontrolfer, an ASIC, #re. The UE processor madule
1310 may pracess information received through the UE transceiver module(s) 1330 or
information to be sent to the UE transceiver module(s) 1330 for transmission through the UE
antenna(s) 1340, The UE processor module 1310 may bandle various aspects of

conununicating over {Or managing coninunications over) a wireless medium.

[0177) The UE transceiver module(s) 1330 may include a modem configured to modulate
packets and provide the modulated packets to the UE antenna(s) 1340 for transmission, and
to demodalate packets received from the UE antenna(s) {340, The UFE transceiver module(s)
1330 may, in some examples, be implemented as one or more UE transmitter modules and
one or more separate UE recerver modules. The UE transceiver moduleds) 1330 may support
commanications on one or more wireless channels. The UE transceiver modute(s) 1330 may
be configured fo communicate bi~directionally, via the UF antenna(s) 1340, with one or more
base stations, such as one or more of the base stations 105 described with ceference to FIG. 1,
2.4, or 6. While the UE 115+ may include a single UE antenna, there may be examples in

which the UE 1134 may include multiple UE antennas 1340,

[0178] The UE state module 1330 may be used, for example, to manage transitions of the
UE 1135+ between RRC connected states, and may be in communication with other
components of the UE 115+, directly or indirectlv, over the one or more buses 1335, The UE
state module 1356, or portions of it, may include a processor, and/or some or all of the
functions of the UE state module 1350 may be performed by the UE processor module 1310

or in conpnection with the UE processor module 1310,

[017%] The S acquisition modale 720-f may be configured to perform or control some or
all of the system information acquisition features or functions described with reference to

FIGs. 1-12. The 81 acquisition module 720-f, or portions of it, may include a processor, or
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some or all of the functions of the ST acquisition modute 720-f may be performed by the UE
processor module 1310 or in connection with the UE processor module 1310, In some
examples, the St acquisition module 720-f may be an example of the Sl acquisition module

720 described with refesence to FiGs. 7-12.

[0188] FIG. 14 shows a block diagram 1400 of a base station 105-¢ for wircless
communication, in accordance with various aspects of the present disclosure. The base
station 103~e may be an example of one or more aspects of a base stations 103 described with
reference to FIGs. 1-6. The base station 105-¢ may also be or include a processor. The base
station 103-¢ may include a base station {or RRH) receiver module 1410, an S1 transmission
modale 1420, or a base station {or RRH) transmitter module 143G, The SI transmission
module 142t may include an SI transmission mode module 1435, a base station SI request
module 1440, or an ST transmit module 1443, Fach of these modules may be in
communication with each other. In configurations of the base station 105-e including one or
more RRHs, aspects of one or more of the modales 1410, 1420, or 1430 may be moved {0

gach of the one or more RRHx.

[0181]  The base station 105-¢, through the base station receiver module 1410, the Si
transmission module 1420, and/or the base station transmutter module 1430, may be
configured to perform aspects of the functions described herein. For example, the base
station 105-¢ may be configured to determine an ST transmission mode, receive requests for
S1(from a UE 115, for example), and transmit the S1 in accordance with one or more of the
received requests and the determined transmission modes, as described 10 greater detail

herein.

[0182] The components of the base station 105-e may, individually or collectively, be
implemented using one or more ASICs adapted to perform some or all of the applicable
functions in bardware. Alternatively, the functions mav be performed by one or more other
processing units (Or cores), on one or more integrated cireuits, In other examples, other types
of integrated circuits may be used {e.g., Structured/Platforms ASICs, FPGAs, a SoC, or other
Semi-Custom ICs), which may be programmed m any manner known in the art. The
functions of each component may also be implemented, in whole or in part, with instructions
embodied in a memory, formatted to be executed by one or more general or application-

specitic processors.
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[0183]  In some examples, the base station receiver module 1410 may include at east one
R¥ recetver. The base station receiver module 1410 or RF receiver may be used to recsive
various types of data or control signals (fe., ransmisstons) over one or more commanication
links of a wireless communication system, such as one or more communication inks of the
wireless commuication system 100 deseribed with reference to FIG 1 As an example, the
base station receiver module 1410 may be used to receive an MSIB transmission request
signal 345, 370, 305, as described with reference to FIG. 3. The receipt and processing of the
ST request signals (for example, the MSIB transmission request signal 343, 370, 393 of FIG.
3) may be additionally facilitated through the SI transmission module 1420, as described in

greater detail below.

[184] In some examples, the base station transmitter modale 130 may include at Jeast
one RE transmitter. The base station transnutter module 1430 or RF transmitter may be used
o transmit various tvpes of data or conftrof signals {7.¢., transmissions) over one or more
communication hinks of a wireless communication system, such as one or more
commumnication hinks of the wirdess communication system 100 described with reference to
FIG. 1. As an example, the base station transmitter module 1430 may be used to transmit a

~

periodic syne signal 310, 3383, 360, or 385, as described with reference to FIG. 3. The base
station transnuitier module 1430 may also be used to transout various signals that inclode one
ot more forms of SI, such as the broadeast MSIBs 315, 340, 365, or the uricast MSIB 390, as
also described with reference to FIG. 3. The transmission of the synchronization signals and

the ST signals may be additionally facilitated through the ST transmission modale 1420, as

described 1 greater detail below.

[0185] The S1transmission module 1420 may be used to manage one or more aspects of
wireless communication for the base station 105-e. In particular, the SI transmission module
1420 may be used to facititate the transmission of S from the base station 103-¢, n
accordance to aspects of some of the embodiments described above. The SI transmission
module 1420 may include an St transmission mode module 1433, a base station S1 reqguest

module 1440, or an Sl transmit module 1445,

[6i186] The SI transmission mode modufe 1435 may be used by the base station 105-¢ to
tacilitate determinaticn by the base station 1035-¢ of an St transmission mode and

transmission by the base station 105-¢ of a periodic sync signal 314, 335, 360, 385, as
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illustrated in FIG. 3, for example. Examples of the ditferent transmission modes may be
illustrated and described above with relation fo FIG. 3. For example, one transmission mode
may include an S1 broadcast having fixed periodic scheduling and targeting a cell edge, as
dlustrated in the transmission/reception timeline 305 of FIG. 3. In this example, the base
S station 105-e may transmit a pertodic syne signal 310 which may indicate to UEs 115 that S

information is to be periodically broadcast without the need for the UEs {135 to transmit a
specific request for ST This ST transmission mode may be beneficially used when many UEs
113 are requesting SI. Because the ST transmission is a broadcast, the number of UEs 115
requiring ST will have no effect on the transmission of S1. However, this SI transmission

0 mode may also include some drawbacks. Namely, a broadcast that targets a cell edge may
require a significant transmission power and thus may result in radio resource wastage if the
number of UEs 115 camped on the cell or zone 1s low. Additionally, in this transmission
mode, the base station 105-e may broadcast SIregardliess of the number of UEs 115 camped
on the cell or zone. Even if no UEs 115 are camped on the cell or zone, the base station 103~

{5 emay contiue to broadeast Si, thus resulting in resource wastage and passible interference.

[0187]  Another transmission mode may include an St broadeast having an on-demand
periodie scheduding and that targets a cell edge, as illustrated in the transwussion/reception
tiroeline 330 of FIG 3. In this example, the base station 105-e may transmit a pertodic sync
signal 335 which may indicate to UEs 115 that SHinformation is to be periodically hroadcast

20 inresponse to an MSIB transmission request signal 345, This SI transmission mode may be
beneficially used such that the base station 105-¢ 15 not required to perform resource
atlocation and data scheduling on a per UE basis but can just continue a peniodic broadcast.
Additionally, 1f no UEs 115 are requesting 81, the base station 105-¢ may discontinue its
broadcasts in order to save energy and reduce interference. Conversely, the broadcast

25 targeting of a cell edge may still require a significant power usage, which may stilf result in

power wastage and possible interference,

[0188] Yet another transmission mode may include an $1 broadcast having an on-demand

aperiodic scheduling and that targets a group of LEs 115, as iltustrated in the

transmissionsreception timeline 355 of FIG. 3. In this example, the base station 10S-¢ may
30 transmit a periodic syne signal 360 which may indicate to UEs 115 that ST information is to

be aperiodically broadcast mn response to an MSIB transmission request signal 370, This St
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transprssion made may be beneficially used such that the base station 103-¢ is able to stop Si
broadcasts when no ULs are requesting ST, thus saving energy and reducing possible
interference. Additionally, because the base station 1{i5-e is targeting only a group of UEs
LS (instead of a cell edge), less transmission power 18 required. However, 1o this
transmission mode, the base station 105-¢ may be required to optinize ST transmission for
groups of UEs, thus potentially levying a higher processing load. Additionally, this mode is
stil pot as efficient as unicast transimission, though efficiency may depend on a number of

UEs 11§ requesting SL.

[01891 A fourth transmission mode may include an 81 unicast having on-demand aperiodic
scheduling and that targets a single UE 115, as illustrated in the transmission/reception
timeline 380 of FIG. 3. In this example, the base station 105-¢ may transmit a pertodic sync
signal 385 which may indicate to UEs 115 that SI information is to be aperiodically unicast in
response to an MSIB transmission request signal 395, This Si transmission mode has
benefits of allowing the base station 105-e to stop S{ transmission when no UEs 115 are
requesting SI, and can provide high efficiency in providing Sfto Uks 115 This mode may,

however, have an accompanying increase in processing {oads at the base station 105-¢.

[0196] The transmission modes described above have been genesally described using the
terms broadeast and unicast, which may be most appropriatety used when the network in
which the base station 105-¢ is participating is a non-massive MIMO vetwork. On the other
hand, 1f a massive MIMQO environment i1s configured, beoad-beam and narcow-beam
transmissions may be used in place of broadeast or unicast transmissions. A bread-beam
transmission may provide wide coverage which can serve more than one UE 115, though a
broad-beam transmission may require additional radio resources with respect to a narrow-

beam transmission which serves only a single UE 115,

[0191] In peneral, a broad-beam or broadcast operation offers better efficiency in situations
where there are many UEs 115 attenipting to acquire SI, while a narrow-beam or anicast
operation offers better efficiency in situations where there are a smaller number of UEs 1153

attempting to acquire SL

[6192] The SI transmission mode module 1433 may facilitate a transtiion between

transmission maodes, for example. Ouve implementation may inclade the changing of

IPR2022-00468
Apple EX1016 Page 1258



|

e

(&
(4]

Q

L 3]

20

WO 2016/130354 PCT/LIS2016/015993
54

transmission niides hased on a number of UES 115 requesting SI acquisition, network load,

copgestion status, or available radio resources.

[0193]  For example, in a non-massive MIMQ situation, if the number of UEis 115
requesting ST acquisition is greater than a predetermined threshold number N, then the S
transmission mode module 1435 may determine to include an indicator in a periodic syne
signal 310 that indicates that the ST will be periodically broadcast (e.g., the indicator may
incdicate that ST transmisston is fixed). In this sitaation, the base station 103~e may
pertodically broadeast the ST without requiring a specific S request from a UE 115, and UEs
115 may acguire the ST hy monitoring ant SI-RNTI and/or an RNTY assigned for the

concerned UE (e.g., a C-RNTEZ-RNTI if present, for example, and as described above.

[1194]  If, however, in the non-massive MIMO sitvation, the number of UEs 118 requesting
S1 acquisition is not greater than or equal to the predetermined threshold number N or 1s
smaller than the predetermined the threshold number Ny, the Si transnussion mode module
1435 may determine to include an indicator in a periadic svnc signal 335, 360, 385 that
indicates that the ST will be transmuitied 1n response to a request {e.g., the indicator may
indicate that S transmission is on-demand). In this situation, the base station 105-¢ may
transnnit the St in response to a specific ST request from a UE 1135, and UEs 115 may acquire
the SI by monitosing an SERNTI and/or an RNTH assigned for the concerned Ul {e.g., a C-
RNTEZ-RNTI) if present, for example, and as described above. In this situation, the base-
station 105-e may transmit the 81 by etther broadcasting the St in accordance with on-demand
pertodic scheduling targeting a cell edge, broadeasting the Siin accordance with on-demand
apertodic scheduling targeting a group of UEs 11§, or unicasting the S in accordance with

on-demand aperiodic scheduling targeting a single UE 115,

[0195]  In a massive MIMO situation, if the number of UEs 115 reguesting S acquisttion is
greater than a predetermined threshold number N, then the S transmission mode module
1435 may determine to include an indicator in a periodic svoe signal 310 that indicates that
the ST will be periodically transmitted via a broad-beam operation {¢.g.. the indicator may
incicate that S1iransmission is fixed). In this situation, the base station 1{}3-e may
periodically transmit via broad-beam the SI without requiring a specific SI request from a UE
115, and UEs [15 may acquire the 81 by monitoring an SI-RNTT and/or an RNTT assigned for

the concerned UE {e.g., a C-RNTEZ-RNTI) if present, for example, and as described above,
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[0196] If however, in the massive MIMQ situation, the number of UEs 115 requesting Si
acquisition 15 not greater than or equal to the predetermined threshold number N, or i3 smaller
than the predetermined threshold number Ny, the Si transmission mode module 1435 may
deternune to include an indicator in a pertodic syne signal 335, 360, 383 that indicates that
the ST will be transmitted in response to a request {2.g., the indicator may indicate that SI
transmission is on-demand). The SI transmission may be either broad-beam or narrow-beam.
In this situation, the base station 105~ may transmit the SIin response to a specific Si
request from a UE 1S, and UEs 115 may acquire the S1 by monitoring an SI-RNTH and/or an
RNT1 assigned for the concerned UE (e.g, a C-RNTIZ-RNT1) if present, for example, and
as described above. In this situation, the base-~station 105-e may transmit the SI by either
using a broad-beam transmission of the St in accordance with on-demand periodic scheduling
targeting a cell edge, using a broad-beam transmission of the S in accordance with on-
demand aperiodic scheduling targeting a group of UEs 115, or by using a narrow-beam
transmission of the ST in accordance with on-demand aperiodic scheduding targeting a single

UE Li5

{01971 Inthe event that the base station 105-e is operating in a network using an on-
demand SI mode, meaning that the base station 1035-e 15 (o receive a request from a UE HS
prior to the base station 105-e transmitting S1, the base station SI request module 1440 may
be used to facilitate the receipt of such a request. As an example, the base station SI request
module 1440 may be used to receive any one of the MSIB transmission request signals 345,
370, 395 of FIG. 3. The MSIB transnussion request signals 345, 370, 395 may be sent in
accordance with information included with the periodic sync signals 335, 360, 3835, such as

destination and/or timing to be used for the MSIB transmission request signals 345, 370, 395,

>

[0198] The S transmit module 1445 may be used to facilitate the transmission of 81 to the
UEs 113, The ST may be transmitted as a broadcast or broad-beam operation without any
need for a request sent by a UE 115, In this example, the SI transmission mode module 1435
may indicate to the St transmit module 1443 that S is to be transmitted via a broadcast ¢r a
broad-beam operation. The SI transsit modide 1443 may then facilitate transmission of the
STin accordance with information included with the periodic syne signat 310, such as on a
predeternuned channel or timing of the 81 broadcast. in another example, the ST may be

transmitted as cither a broadeast or a unicast {or a broad-bcam operation or a narrow-becam
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aperation} in response to a request sent by a UE 115 In these examples. the S transmission
mode modude 1435 may indicate to the ST transaut module 1445 that ST is to be trapsmitted
as etther a broadeast or a unicast (or a broad-beam operation or a narrow-beam operation} in
response to a request. The ST transmit modute 1445 may then facifitate transmission of the S}

S inaccordance with information included with the periodie sync signals 335, 360, 385, such as
use of a predetermined channel or timing of the SI broadcast or unicast (¢r broad-beam

aperation or narrow-beam operation).

[0199] FIG. 15 shows a block diagram 1300 of a base station 105-f for use in wireless
communication, in accordance with various examples. The base station 105-f may be an

10 example of one or more aspects of a base station 103 described with reference to FIGs. 1-6
and 14, The base station 105- may include a base station (or RRH} receiver module 1410-a,
an 81 transmission module 1420-a, or a base station (or RRH) transmitter module 1430-a,
which may be examples of the corresponding modules of base station 105-e (of FIG. 14).

The base station 105+ may also include a processor (not shown). Each of these compognents

—
(4

may be in communication with each other. The ST transmission smodule 1420-a may include
an S1 transnussion mode module 1435-a, a base station SI request module 1440-a, or an S
transmit modile 1445-a. The S transmission mode modile 143 3-a may further include a
syne signal transmoit module 1305 or an ST transmission mode determination nodufe 1510
The base station receiver module 1410-a and the base station transmitter maodule 1430-a may
20 pertorm the functions of the base station receiver module 1410 and the base station
transmitter module 1430, of FIG. 14, respectively. In configurations of the base station 105-f
mcluding one or more RRHs, aspects of one or more of the modules 1410-a, 1420-a, or 1430~

a nay be moved to each of the one or more RRHs.

[0206] The modules of the base station 105-f may, individualiy or collectively, be

9
o

implemented using one or more ASICs adapted to perform some or all of the applicable
functions in hardware. Alternatively, the functions may be performed by one or more other
processing units {or cores), on one or more integrated circuits. In other examples, other types
of integrated circuits may be used (e.g.. Structured/Platform ASICs, FPGAs, a SoC, or other
Semi-Custom ICs), which may be programmed in any manner known in the art. The

30 functions of each module may also be implemented. in whole or in part, with instroctions
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embodied in a memory, formatted to be executed by one or more general or application-

spectfic processors.

j020%]  The syne signal transmit module 1505 of the S transmission mode module 1435-a
may be used by the base statton 105-f to transmit a periodic svue signal o indicate to UEs
115 whether ST acquigtion is to be performed via a fixed periodic mode or via an on-demand
mode. The syne signal transmit module 1505 may transmit a periodic syne signal 310, 335,

360, 385, as itlustrated 1 FIG. 3, for exarple.

[0202] The base station 105-Fmay further operate in a specific SI ansmission mode,
which may be determined through the use of the SI transmission mode deternunation module
1510, Examples of the different transmission modes may be iltustrated and described above
with relation 1o FIG. 3. For example, one transmission mode may include an SI broadeast
having fixed petiodic scheduling and targeting a cell edge, as illustrated in the
transmissionreception timeline 305 of FIG. 3. In this example, the base station 105-f may
transmit a periodic sync signal 3 10 which may indicate to UiEs 115 that SI information is to
he pertodically broadeast without the need for the UEs 115 to transmit a specific request for

St

02031  Ancther transmission mode may include an SI broadeast having an on-demand
periodic scheduling and that targets a cell edge, as illustrated in the transmission/reception
timehine 330 of FIG- 3. In this example, the base stanon 105- may transmit a penodic syne
signal 335 which may indicate to UEs 115 that SE information is to be periodically broadeast

in response 0 an MSIB transmission request signal 345,

[0204]  Yet another transmission mode may include an S broadeast having an on-demasad
aperiodic scheduling and that targets a group of UEs 115, as illustrated in the
transnussionfecepton timeline 355 of FIG. 3. In this example, the base station 105-F may

transmit a periodic syne signal 360 which may indicate to UEs 1135 that S1 information 1s to

&

be aperiodically broadcast in response to an MSIB transmission reguest signal 370,

[8208] A fourth transnussion mode may inclade an ST unicast having on-demand aperiodic
scheduling and that targets a single UE 115, as illustrated in the transmission/reception

timeline 380 of ¥1G. 3. In this example, the base station 103-f may transmit a perodic sync
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signal 38% which may indicate to Uks 115 that St information is to be aperiadically unicast in

response to an MSIB transmission request signal 395

[0206] The transmission modes described above have been generally described using the
terms broadeast and vnucast, which may be most appropriately used when the network in
which the base station 103-f is participating is a npon~-massive MIMO network. On the other
band, 1f a massive MIMO eavironment is configured, broad-beam and narrow-beam
transmissions may be used in place of broadeast or unicast transmissions. A broad-beam
transmission may provide wide coverage which can serve more than one UE 115, thougha
broad-beam transmiission may require additional radio resources with respect to a narrow-

Bream transmission which serves only a single UE 115,

[0207] In general, a broad-beam or broadcast operation offers better efficiency i situations
where there are many UEs 115 attempting to acquire SI, while a narrow-beam or unicast
operation offers better efficiency in situations where there are a smaller number of Uks 115

attemptling to acquire S§

[0208] The SI transmission mode determination module 1510 may facilitate a transition
between transnission modes, for example. One implementation may include the changing of
ranspission niodes based on i number of UES 118 requesting SI acquisition, network load,

congestion status, or available radio resources.

[0209] For example, in a non-massive MIMQO situation, if the number of Ukis 118
requesting ST acquisition is greater than a predetermined threshold number N, then the S
transiission mode determination madule 1310 may determine to include an indicator in a
periadic sync signal 31{ that indieates that the St will be periodivally broadcast (e.g., the
indicator may indicate that SI transmission is fixed). In this siteation, the base station 103~
may periodically broadeast the SEwithout requiring a specilic SErequest from a UE 115, and
UEs 115 mayv acquire the SI by monitoring an SI-RNTT and/or an RNT] assigned for the

concerned UE (e.g., a C-RNTEZ-RNTIL) if present, for example, and as described above.

8210 If, however, in the non-massive MIMO situation, the number of UEs 118 requesting
$1 acquisition is not greater than or equal to the predetermined threshold number N, or is
smatler than the predetermined threshold number Ny, the SI transmission made determination

module 1310 may determine to include an indicator tn a periodic syne signal 335, 360, 385
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that indicates that the SI will be transmitted in response to a request (e.g., the indicator may
indicate that §1 transmission is on-demand}. In this situation, the base station 105-f may
transmit the St in response to a specific ST request from a UE 115, and UBs 115 may acquire
the ST by monitoring an SERNTE and/or an RNTH assigned for the concerned Uli {e.g., a C-
RNTEZ-RNTI) if present, for example, and as described above. In this situation, the base-
station 103-f may transmit the 85I by either broadcasting the SI in accordance with on-demand
pertodic scheduling targeting a cell edge, broadeasting the 81 in accordance with on-demand
aperiodic scheduling targeting a group of LES 115, or unicasting the ST in accordance with

on-demand aperiodic scheduling targeting a single UE 115,

[0211]  Ina massive MIMO situation, if the number of UEs 115 requesting St acquisition is
greater than a predetermined threshold number N, then the SI transmission mode
determination module 1510 may determine to include an indicator in a periodic sync signal
310 that indicates that the S1 will be periodicaliy transmitted via a broad-beam operation
{e.g., the indicator may indicate that ST transmission is fixed). In this situation, the base
station 103-f may pertodicalty transmit via broad-beam the ST without requiring a specific SE
request from a UE 115, and UEs 115 may acquire the St by monitoring an SI-RNTT and/or an
RNTY assigned for the concerned UE (e.g., a C-RNTI/Z-RNT1) if present, for example, and

as described above.

[0212]  If however, n the masssve MIMO situation, the number of UEs 115 requesting S1
ACQUISHION 1s not greater than or equal to the predetermined thresheld number N, or is sealler
than the predetermined threshold number Ny, the ST transmission mode determination module
1510 may determine to inchude an indicator in a periodic syne signal 335, 360, 385 that
indicates that the SEwill be transmitted in response to a request (e.g., the indicator may
indicate that S1 transmission is on-demand). The SI transmission may be either broad-beam
or narrow-beam. In this sttuation, the base station 103+ may wansmit the ST in response 1o a
specific ST request from a UE 115, and UEs 113 may acquire the SI by monitoring an SI-
RNTI and/or an RNT1 assigned fer the concerned UE {e.g., a C-RNTVZ-RNTL if present, for
example, and as described above. In this situation, the base-station 103-f may transmit the SI
by either using a broad-beam transmission of the St in accordance with on-demand petiodic
scheduling targeting a cell edge, using a broad-beam transmission of the S{ in accerdance

with on-demand aperiodic scheduling targeting a group of UEs 113, or by using a narrow-
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beant transimission of the $i in accordance with on-demand aperiodic scheduling targeting a

single L 115

f0213]  Inthe cvent that the base station 105-f is operating in a nctwork using an on-
demand SI mode, meaning that the base station 105+f 1510 receive a request froma UE 113
prior to the base station 103-f transmitting S, the base station ST request module 1440-a may
be used to facilitate the receipt of such a request. As an example, the base station 81 re »quest
module 1440-a may be used to recerve any one of the MSIB transmission request signals 3435,
370, 395 of FIG. 3. The MSIB transnuission request signals 343, 370, 395 may be sent in

accordance with information included with the periodic sync signals 335, 360, 385, such as

destination and/or tming to be used for the MSIB transmission request signals 345, 370, 395,

[0214] The S transmit module 1445-a may be used to facilitate the transmission of SI to
the U 115, The SImay be transmitted as a broadcast or broad-beam operation without any
need for a request sent by a UE 115, In this example, the 81 transmission mode module
1435-a may indicate to the Sl transmit module 1445-a that ST is to be transmitted via a
broadcast or a broad-beam operation. The S transmit moduale 1445-a may then facilitate
transnussion of the S in aceordance with information included with the periodic sync signal
310, such as on a predetermined channel or timing of the SI broadcast. In another example,
the Si may be transmitted as either a broadeast or a unicast {ur a broad-beam operation or a
parrow~-heant operation) in response to a request sent by a UE 115 In these examples, the §
transmission mode madule 143 5-a may indicate to the Sk transmit module 1445-a that STis to
be transmitied as either a broadeast or a unieast {or a broad-beam operation or a parrow-beam
operation) in response to a request. The ST transmit module 14435-a may then facilitate
transmission of the ST in accardance with information included with the periodic sync signals
335, 360, 383, such as use of a predetermined channel or timing of the SI broadcast or unicast

{or broad-beam operation or nasrow-beam operation).

[0215]  FIG. 16 shows a block diagram 1800 of a base station 105-g for use in wireless
communication, in accordance with vartous aspects of the present disclosure. The base
station 105-g may be an example of aspects of one or nrore of the base staticus 105 described
with reference to FIGs. 1-6 and 14-15, The base station 105-2 may melude a base station {or
RRH) receiver module 1410-b, an 81 transmission moduie 1420-b, or a base station (or RRH)

transmittes module 1430-b, which may be examples of the cotresponding modules of base
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station 105-¢ (of FiG. 14). The base station 105-g may also include a processor (not shown).
Each of these camponents may be in conunusication with each other. The S transnussion
module 1420-b may include a master S transmission management modale 1608, an Si
request processing modale 1610, or another ST transmission management modide 1615 The
base station receiver module 1410-b and the base station transmitter module 1430-b may
perform the functions of the base station receiver srodule 1410 and the base station
wransmitter module 1430, of FIG. 14, respectively. In addition, the base station receiver
modute 1410-b may be used to receive SI signals such as the MSIB transmission request
stgnal 345, 370, 395, 415, or 615 of FIGs. 3, 4, and 6, or the OSIB transmission request 430
or 630 of FIGs. 4 and €, and the base station transmitter modile 1430-b may be used to
transmit ST signals sach as the @SIB 440, 445, 640, or 645 of FIGs. 4 and 6. In
configurations of the base station 103-g including one or more RRHs, aspects of one or more

of the modules 1410-b, 1420-b, or 1430-b may be moved to each of the one or more RRHs.

[8218] The modules of the base station 103-g may, individeally or collectively, be
mmplemented asing one or more ASICs adapted to perform some or all of the applicable
functions in hardware. Alternatively, the functions may be performed by one or more other
processing units (of cores), on one or more integrated cirawtts. In other examples, other types
of integrated cirauits may be used {e.g. . Structured/Plattormy ASICs, FPGAs, a SoC, or other
Semi-Custom ICs), which may be progranuned in any maoaer known i the art. The
functions of each module may also be traplemented, in whole or in part, with instractions
embaodied 10 a memory, formatted to be executed by one or more general or apphication-

specific processors.

{02171  The master SI transmission management modute 1603 may be used to transmit a
first set of system information (e.g., master system information, such as the master system

information includad in the MSIB transmitted at 420 in FIG. 4).

[0218] The SIrequest processing module 1610 may be used to receive a request (e.g., the
OSIB transmission reguest received at 430 in FIG. 4} for additional system infermation (e.g.,
non-master system information, such as the other information described with reference to

FIG. 4).
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[0219]  The other ST transmission management module 1615 may be used to transnut the
additional system information hased at least 1o part on the request (e.£., to trapsmit the other

system information included in the OSIB transmitted at 440 or 445 in FIG. 4).

[0228]  In some embodiments, transmitting the fivst set of systeru information wsing the
master SI transmission management modufe 1605 may include transnuitting an indication of
one or more sets of additional system information that are available. In some embodiments,
receiving the reguest for the additional system information using the S1 request processing
module 1610 may include receiving one or multiple requests for additional system

information carresponding to multiple sets of additional system information to be transmitted.

For example, the SI request processing module 1618 may receive a single OSIB transmission

request indicating one or a plurality of elements of additional system information that a UE
would like to receive (e.g., a binary value in the OSIB transmission request roay be set to
TRUE for each element of additional system information that the UE would like to receive).
In other examples, a UL may request some types of additional system information in different
OSIB transoussion reguests, and the ST request processing modale 1610 may receive a

plurality of OSIB {ransmission requests.

[0221]  Insome embodiments, transmitting the additional system information using the
other SI transnussion management module 1615 may include at least one of transmitting
system information indicating which RATs are available in a region and how a L 15 to select
an available RAT! transmitting system information indicating which services are available in
a region and honw a LIE 1s to obtain an avatlable service. transmitting system information
refating to an MBMS or a PWS service; transmitting system information relating to location,
positioning, or navigation services, oy transmitiing systen information based at least in part

on a determyined lozation of a UE.

[0222]  Insome embodiments, receiving the request for additional system information
using the SI request processing module 1610 may include receiving, in the request, one or
maore capabilities of @ UE transmitting the request. In these embodiments, transmitting the
additional svstem information using the other SI transmission management module 1018 may
include transmitting system information based at least in part on the one or more capabilities

of the base station 105-g inclnded in the request.
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{0223]  In some embodiments, receiving the request for additional system information
using the St request processing module 1610 may include receiviag, 1 the request, a focation
of a UE transmitting the request.  [n these embodiments, the other S transmission
management module 1615 may identify the additional system information to transmit based
at least in part on the location of the UE included in the request. Alternatively, the other 81
transmission management module 1615 may determine a location of the UE transnitting the
recuest, and identify the additional system information to transinit based at least in part on the

focation of the UE.

[0224]  In some embodiments, receiving the request for additional svstem information
using the SI request processing module 1610 may include receiving, in the request, an
identification of'a UE transmitting the request. In these embodiments, the other SI

transmission management module 1615 may identify the additional systent information to

transmit based at least in part on the identification of the UE included in the request. Insome

cases, the additional system information may be identified by accessing a database that
includes the 1dentification of the UE transmitting the request and one or more capabilities of

the UL,

[0225]  FI1G, 17 shows a block diagram 170C of a base station 105-h for use in wireless
commanication, in accordance with various aspects of the present disclosure. The base
station 105-h may be an example of aspects of one or more of the base stations 105 described
with reference to FIGs. 1-6 and 14-16. The base station 105-h may include a base station {(or
RRH) recerver module 1410-¢, an SI transmission module 1420-~¢, or a base station {or RRH)
transmitter module 1430-¢, which may be examples of the corresponding modules of base
station 103-¢ or 105-g {of FIG. 14 or 16). The base station 103-h may also include a
processor (not shown). Each of these components may be in communication with each other.
The SI transmission snodule 1420~ may include a sync signal transmission management
module 1705, a master 81 ransmission management module 160S-a, an ${ request processing
module 1610-a, or ancther ST transmission management module 1615-a. The base statiop
recetver module 1410-c and the base station transmitter module 1430-¢ may perform the
functions of the base station receiver module 1417 and the base station transmitter module

o

1430, of FIGs. 14 or 16, respectively. In contigurations of the base station 105-h including
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one or more RRHs, aspects of one or more of the modules 1410-¢, 1420-¢, or 1430-¢ may be

moved to each of the one or more RRHs,

[0226] The modules of the base station 105-h may, individually or collectively, be
implemented using one or more ASICs adapted to perform some or all of the applicable
functions in hardware. Alternatively, the functions may be performed by one or more other
processing wmis {Or cores), on one or more integrated circuits. In other examples, other types
of integrated circuits may be used {e.g., Structwred/Platform ASICs, FPGAs, a SoC, or other
Serni-Custorn ICs), which may be programmed in any manner Known in the art, The
tunctions of each module may also be implemented, in whole or in part, with instructions
embodied in a memory, formatted to be executed by one or more peneral or application-

specific processors,

{82271 The sync signal ransoussion management modale 1705 may be used to broadcast
information on a downlink channel. The information may indicate that master system
information (e.g., an MSIB) is transmitted in response to a master svstem information request
{e.g., an MSIB (ransmission request such as the MSIB transmission request received at 415 in
FIG. 4) recetved trom a UE. 1o some examples, the downlink channel may include a
synchronization stgnal {e.g., the instance of the periodic sync signal transnutted at 405 i

FIG. 4). The information may be mchuded in (or associated with) the synchronization signal

[6228] The Sl request processing module 1610-a may be used 10 receive a master system
information request {e.g., in accordance with the information broadeast on the downlink
channel). In same cases, receiving the master systam information request may include
seceiving, 1n the regaest, an identification of one or move capabilities of a UE transmutting the

reguest.

[0229]  The master S transmission management module 1605+ iay be used 1o transnut, in
response to receiving the master system information request, the master system information
(e.g., the master system information inchuded in the MSIB received at 420 in FIG. 4. In some
cases, the master system information may include system information that allows a UF to
perform an initial access of a network using one or more of an identification of the network,
an identification of the base station, cell selection configuration and access restrictions, or &

network access configuration.
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[0236] The Si request processing module 1610~a may also be used ta receive a request for

additional system information (2.g., the OSIB transmussion request recetved at 430 1o FIG 4}

[0231]  In some examples, the other St transmission management moduie 1¢15-a may be
used to transout the additional system mformation (e. g, non-master systent information, such
as the other systern information described with reference to FIG.4) based at least in part on
the request. Tn some cases, the additional system information roay be identified based at least
in part on one of more capabilities of the UL identitied in the master system information
request. The additional system information may also be identified based at least in part on

mformation received in the reguest.

02321 In some embodiments, transmitting the first set of svstem information using the
master ST transmission management modufe 1683-a may include transmitting an indication of
one or more sets of additional system mformation that are available. In some embodiments,
receiving the request for the additional system information by the SI request processing
module 1610-a may include receiving multiple requests for additional system information
corresponding to multiple sets of additional system information to be transmitted. For
exaniple, the S1 request processing module 1610-a may receive a single OSIB transmission
request indicating one or a plurality of elements of additional system information that a UE
would like to receive (e.g., a binary value in the OSIB transmission request may be set to
TRUE for each elervent of additional systest information that the U would like to receive)
in other examples, a UE may request some types of additional system information in different
OSIB transmisston requests, and the SI reguest processing module 1610-a may receive a

plurality of OSIB transnuission requests.

[0233] FIG. 18 shows a hlock diagrant 1800 of a base station 105-1 for use in wircless
communication, in accordance with various aspects of the present disclosure. The base
station 105-1 may be an example of aspects of one or more of the base stations 103 described
with reference 1o FIGs. 1-6 and 14-17. The base station 105-1 may inchude a base station {or
RRH) recerver module 1410-d, an ST transmission module 1420-d, or a base station (or RRH)
transmitter module 1430-d, which may be examples of the corresponding modules of base
station 105~-e (of FIG. 14). The base station 105-t may also include a processor {(not shown).
Each of these connponents may be in communication with each other. The ST transnuission

module 1420-d may mclude an SI transmission management module 1805 or an Si request
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processing module 1810, The base station recetver modute 1410-d and the base station
transoutter reodule 1430-d may perform the functions of the base statton receiver module
1410 and the base station transmitter module 1430, of FIG. 14, respectively  In addition, the
hase station recetver module 1410-d may be used 1 receive SY signals such as the MSIB
transmission request signal 345,370, 395, 415 or 615 of FIGs. 3, 4, and 6, or the OSIB
transmission request 430 or 630 of FIGs. 4 and 6; and the base station transmitter module
1430-d may be used to transmit S¥ signals such as the OSIB 440, 445, 640, or 643 of FIGs. 4
and &, a valtue tag associated with S, or 4 zone identifier. Tn configurations of the base
station 103-1 including one or more RRHs, aspects of one or more of the modules 1410-d,

1420-d, or 1430-d may be moved to each of the one or more RRHs.

[6234] The modules of the base station 10541 may, individually or collectively, be
implemented using one or mare ASICs adapted to perform some or all of the applicable
functions m hardware. Alternatively, the functions may be performed by one or more other
processing wnits {(or cores), on one or more infegrated circuits. In other examples, other types
of integrated circuits may be used (e.g., Structured/Platform ASICs, FPGAs, a SoC, or other
Semi-Custom Is), which may be programmed in any mamer known in the art. The
functions of each module may also be implemented, i3 whole or in part, with instructions
embodied in a memory, formatted to be execated by one or more generat or application-

specific processors.

[0233] The SI transnussion management modufe 1805 may be vsed to transmit a first
signal {e.g., a syne stgnal or paging message such as the instance of the periodic sync signat
or paging message transmitted at 605 in FIG. 6 oy the MSIB transoutted at 620 1 FIG. 6)
trom a base station to a UE. At the time of transmission of the first signal, the UE may
communicate with a network using first system information. The first signal may inctude

information to allow the UE 1o deternuine to request updated system information.

[0236] The SIrequest processing module 1810 may be used to receive a request from the
UE for updated systen: information (e.g., the MSIB transmission request received at 615 in

FIG. ¢ or the OSIB transmission request received at 630 in FIG. 6).

[0237] The SI transmisston management modulte 1805 may also be used {0 transmit the
updated system information {e.g., the MSIB transmitted at 620 in FIG. 6 or the OSIB

transmitted at 640 or 643 in FIG. 6) based at least in part on the request.
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[0238] In some embodiments, transnutting the first signal using the S transmission
management module 1803 may include transmitting a zone identifier (e, an area cods, a
BSIC, or another cell idenufier). In some cases, the zone identifier may be transmitted as
part of a synchronization signal. In some cases, the zone identifier may identify ove of the

neichbor RATSs of zones 510, 515, or 520 described with reference to FIG. 8,

&

[023%] FIG. 19 shows a block diagram 1900 of a base station 105+ for use in wireless
commumncation, 1n accordance with vatious aspects of the present disclosure. The base
station 103-f may be an example of aspects of one or more of the base stations 103 described

with reference to FIGs. 1-6 and 14-18. The base station 1054 may include a base station (or

RRH) receiver module 1410-¢, an SI transmission module 1420-¢, or a base station {or RRH)

transmitter modale 1430-¢, which may be examples of the corresponding modules of base
station 105-¢ or 105+ {of FIG. 14 or 18). The hase station 103+ may also include a processor
{not shown). Each of these components may be 1n communication with each other. The Si
transmission module 1428-e may inchude an SY transmission management module 1805-a or
an S request processing module 1810-a. The base station recetver module H410-¢ and the
base station transmitter module 1430-e may perform the functions of the base station recaiver
module 1410 and the base station transmutter module 1430, of FIGs. 14 or 18, respectively.
fn configurations of the base station 105+ including one or more RRHg, aspects of one or
more of the modules 1410-¢, 1420-¢, or 1430-¢ may be moved to each of the ove or more
RRHs.

[0240] The modales of the base station 105~ may, individually or coltectively, be
implementted using ovne or more ASICs adapted to performn some or all of the applicable
functions in bardware. Alternatively, the functions may be performed by one or more other
processing units {or cores), on one or more integrated circuits. In other examples, other types
of integrated circuits may be used {e.g., Structured/Platform ASICs, FPGAs, a SoC, or other
Senu-Custom ICs), which may be programmed in any manner known i the art. The
functions of each module may also be implemented, in whole or in part, with instructions
embodied in a memory, formatied to be executed by one or more general or application-

specific processors.

[0241] The $ transmission management module 1805-a may be used to transmit a first

signal {e.g., a syne signal or paging message such as the instance of the periodic sync signal
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or paging message transmitted at 605 in FIG. 6, or the MSIB transmitted at 620 in FIG. 6)
from @ base station to a UEL At the time of transmission of the first signal, the UE may
comymunicate with a network using first system information. The first signal may inclade
information to allow the UE to determine to request updated system information. The first
signal may also include an indication that at {east a portion of the first system information has

changed.

[0242] The SI transmission management module 1805-a may include a modificatson flag
or value tag transmission manageent module 1905, The modification flag or value tag
transpussion management module 1905 may be used, in some examples, to transmit one or
more modification flags, each of which indicates, by a counter value or Boolean variable
(e.g., a bimary value), that a corresponding portion of the first system information has
changed. In some examples, the corresponding portion of the first system information may
include a portion of master system tnformation, such as an MSIB or element of an MSIB, in
other examples, the corresponding portion of the first system information may include
additional non-master system information, such as an OSIB or element of an OSIB. The
master system information may include one or more of an identification of the network, an
wdentification of a base station in the network, cell selection configuration and aceess
restrictions, or network access configuration information. The master systern information
may also or alternatively include, for example, one or more other elements of the master
system information described with reference to FIG 3 The additional non-master system
information may inchude one or more elements of the other system information described
with reference to FIG. 4 or 6. In some embodiments, the modification flag may be

transmitted with (or as a part of) the first signal.

[0243] The modification flag or value tag transmission management module 1983 may also
be used, in some examples, 1o transmit one or more value tags corresponding to at least a
portion {or different portions) of the first system informaton that has‘have changed. In some
examples, the one or more value tags may correspond to one or more portions of master
system information {e.g2., one or tore MSIBs, or one or more elements of one or more
MSIBs), one or more portions of additional non-master system information{e.g.. one or more
OSIBs, or one or more elements of one or more OS1Bs), or a combination thereof. The

master system information may include one or more of an identification of the network, an
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identification of a base station in the network, cell selection configuration and access
restrictions, or network access contiguration informaticn. The master system information
may also or altematively inclade, tor example, one or more other elements of the master
system information described with reference to FIG 3. The additional non-master system
information may include one or more elements of the other system information described
with reference to FIG. 4 or 6. In some emibodiments, one or more value tags may be

transmitted with {or as a part of) the first signal.

[0244]  The S1request processing module 1810-a may be used to receive a request from the
UE for updated system information {e.g.. to receive the MSIB transmission request at 615 in

FIG. o, to receive the OSIB transmission request at 630 in FIG. 0},

[0248]  The SI transoussion management module 1805-a mav also be used to transmit the
updated system information {e.g. the MSIB transmitted at 620 in FIG. @ or the OSIB

transmitted at 640 or 645 in FIG. 0) based at least in part on the request.

[8246] FIG. 20A shows a block diagram 2000 of a base station 103-k (e.g.. a base station
forming past or all of an eNB) for use in wireless communication, in accordance with various
aspects of the present disclosure. In some examples, the base station 103-k may be an
example of tne or more aspects of the base station 105 described with reference to FIGs. 1-6
and 14-19. Thebase station 103~k may be configured to implement or {facilitate at feast some

of the base station fratures and functions described with reterence to FI1Gs. 1+6 and 14~19.

[0247]  The base station 105-k may include a base station processor module 2010, a base
statton memory module 2020, at least one base station transceiver module (represented by
base station transceiver module({sy 2054, at least one base station antenna {represented by
base station antenna(s) 2033), or a base station Si transmission module 1420-L. The base
station $05-k may also mclude one or more of 4 base station commumnications module 2030 or
a network commmunications module 2040, Each of these components may be in

commmunication with each other, directly or indirectly, over one or more buses 2035,

[0248]  The base station memory module 2020 may include RAM or ROM. The base
station memory module 2020 may store computer-readable, computer-executable code 2025
containing instructions that are contigured to, when executed, cause the base station

processor modute 2010 to perform various functions described herein related to wireless
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commuuncation, including, for example, transmission of a synchronization signal.
Alternatively, the code 2025 may not he directly exeeutable by the base station processor
module 2016 but be configared to cause the base station 105-k {e.g., when compiled and

executed) to perform various of the functions described berein
[02459] The base station processor miodute 2010 may include an intelligent hardware
device, e.g., a CPU, a microcontrolier, an ASIC, efe. The base station processor modute 2010

may process information received through the base station transcetver module(s) 2050, the

base station commuracations module 2030, or the network communications module 2040,

The base station processor module 2010 may also process information to be sent to the base
station transceiver module(s) 2050 for transmission through the base station antenna(s) 2055,
to the base station communications modale 203¢, for transmission 1o one or more other base
stations 105-1 and 105-m, or to the network communications module 2040 fer transmission to
a core network 130-a, which may be an example of one or more aspects of the core network
130 described with reference to FIG. 1. The base station processor module 2010 may handle,
afone or i connection with the base station S transmission module 1420-f, vanous aspects

of commumicating over (or managing communications aver} a wireless medium.

[0256]  The base station transcetver module{s) 2050 may tnclude a modem contigured to
modulate packets and provide the modulated packets to the base station antenna(s) 2055 for
transmission. and to demodulate packets received from the base station antenna(s} 2055, The
base station transceiver reodule(sy 2050 may, in some exanples, be timplemented as one or
more base station transmitter modules and one or more separate base station recetver
modules. The base station transceiver module(s) 2050 may support conunenications on one
or more wireless channels. The base station transceiver modufe(s) 2050 may be configured
to communicaie bi-directionally, via the base station antenna(s) 2055, with one or more UEs,
such as one or morse of the UEs 115 described with veference to FIG. 1, 2,4, 6,7, 8, ¢, 10, i1,
12, 0or 13, The base station 105-k may, for example, include multiple base station antennas
2038 (e.g., an antenna array). The base station 105-k may conumunicate with the core
network 130-a through the network communications module 2040, The base station 105-k
may also commanicate with other base stations, sach as the base stations 1031 and 105-m,

using the base station commuications module 2030,
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[0251]  The base station Sl transmission module 1420 may be configured to perform or
control some or all of the base station features or functinns described with reference to FIGs.
-6 and 14-19 related to transmission of system information. The base station Si
transmission module 1420-F or portions of it, may include a processor, or some or all of the
functions of the base station ST transmussion module 1420-f may be performed by the base
station processor modufe 2010 or in connection with the base station processor module 2010,
In some examples, the base station SI ransmission module 1420-f may be an example of the

SI transmission module described with reference to FiGs. 14-19

[0252] FI1G. 268 shows a block diagram 20035 of a base station 105-n {e.g., a base station
forming part or all of an eNB) for use in wireless commanication, n accordance with various
aspects of the present disclosure. In some examples, the base station 105-n may be an
example of one or more aspects of the base station 108 described with reference to FIGs. 1-6
and 14-19. The base station 105-n may be configured to implement or facilitate at teast some

of the base station features and functions described wath reference to FIGs, 1-6 and 14-19,

[0253] The base station 105-n may include a central node (or base station server) 2015 and
one or more RRHs 2045, The central node 2015 may include a central node processor
module 2010-3, a central node memory module 2020-a, a central node S1 transmission
module 1420-g or a RRH interface module 2025, fn some cases, the central node memory
module 2020-a may include code 2025-a. The central node 2015 may also nclude one or
more of a central node communications maodule 2030-3 that may communicate with one or
more other central nodes or base stations, such as base stations 1080 or 105-p, or a network
communications module 2040~a that may commumcate with a core network 130-b. Eachof
these components may be in comnuayication with each other, directly or indirectly, over one
or more buses 2035-a. The central node processor module 2010-a, central node memory
module 2620-a, central node ST transmission module 1420-g, central node communigations
module 2030-a, network communications module 2040-a, and one or more bases 2035-a may
perform the functions of the base station processor module 2018, base station memory
modude 2020, base station S transouission module 1420, base station communications
module 2030, network communications modute 2040, and buses 2035, of FIG. 204,

respectively,
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[8254]  Each of the one or more RRHs 20435 may include a central node interface module
2080, at least one RRH transceiver moditle (represented by RRH transceiver module(s)
2080, and at least one RRH antenna (represenied by RRH antennads) 26835), Each of these
components may be in commumcation with each other, directly or indirectly, over one or
more RRH buses 2075, The RRH transceiver module(s) 2080 and RRH antenna(s) 2085 may
perform the functions of the base station transcetver module(s) 2050 and base station

antenna(s) 2055, of FIG. 204, respectively.

[0255]  The RRH 2043 may also include one or more of a RRH processor module 2060, a
RRH memory module 2065 (possibly storing code 20703, or a RRH SI transniission module
1420-h. Each of the RRH processor module 2060, RRH memory module 2063, and RRH S
transmission module 1420-h may communicate with other modules of the RRI 20435 via the
one or more buses 2075, In some examples, some of the functions of the central node
processor module 2010-a, central node memory module 2020-a, or central node S
transmission module 1420-g may be offioaded to {or replicated in} the RRH processor
module 2000, RRH memory module 2065, or RRH ST transnussion modufe 1420-h,

respectively,

j0256] The RRH interface module 2095 and central node interface module 2090 may
yovide a communications interface, between the central node 2015 and RRH 2045, and

i fe £ terface, bet tf tral node 2015 and RRH 2045, and
establish a bi-directional convmunication fink 2098 between the central node 2015 and RRH
2045, The compunication link 2098 may to some cases be an optical communication link,

but may also take other furms.

[6257] The deployment of one or mose RRHs 2048 in compmmication with central node
2015 may be used, for example, 1o 1ncrease the coverage area of the base stationt 103-n or
position the central node 2015 and RRHs 20435 in more usetul locations. For example, the

RRH 2045 mav be positioned at a location free of RF obstructions or on a smaller cell tower.

[1258] FIG. 21 is a block diagram of a MIMO commanication system 2100 including a
base station 105-q and a UE 1135-k, in accordance with various aspects of the present
disclosure. The MIMO communication system 2100 may illustrate aspects of the wireless
communication system 100 described with reference to FIG. 1. The base station 105-q may
be an example of aspects of the base station 105 deseribed with reference to FIG. 1, 2, 4, 6,

14, 15,16, 17, 18, 19, or 20. The base station 103-g may be equipped with antemnas 2134
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through 2135, and the UE 115-k may be equipped with antennas 2152 through 2133, In the
MIMO communication systern 2100, the base station 10%-q may be able to sead data over
multiple communication links at the same time. Fach communication link may be called a
“ayer” and the “rank” of the communication link may indicate the mumber of layers ased for
communication. For example, in a 2x2 MIM® communication systent where base station
105-q transmits two “layers,” the rank of the contmunication {ink between the base station
105-q and the UE 113-k is two. In some examples, the MIMO commumication system 2100
may be configured for communication using non-massive MIMO techniques. In other
exanmples, the MIMO comnunication system 2100 may be configured for communication

using masstve MIMQ techniques.

[4289] At the base staton 105+, a transmit (Tx) processor 2120 may receive data from a
data source. The transmit processor 2120 may process the data. The transmit processor 2120
may also generate control symbols or reference symbols. A transmit MIMO processor 2130
may perform spatial processing (e.g., precodimg) on data symbols, control symbols, or
reference symbols, 1f applicable, and may provide output symbol streams to the transmit
modulators 2132 through 2133, Each modulator 2132 through 2133 may process a respective
output symbol stream (e.g., for OFDM, efe.) to obtain an outpat sample stream. Fach
modulator 2132 through 2133 may further process (e.g., convert to analog, amplify, filter,
and upconvert) the output sample stream to obtain a downlink (DL) signal. Tn one example,
DL signals from modulators 2132 through 2133 may be transimitted via the antennas 2134

through 2135, respectively.

[0268] The UE 115-k may be an example of aspects of the Uls 115 described with
reference to FIG. 1, 2.4, 6,7, 8,9, 10, 11, 12, or 13, Atthe UE {15-k, the UFE antennas 2152
through 2133 may receive the DL signals from the base station 105-q and may provide the
recetved signals to the modulator/demodulators 2154 through 2155, respectively. Fach
modulator/demodulator 2154 through 2155 may condition (e.g, filter, amplify, downconvert,
and digitize} a respective received signal to obtain input samples. Each
modutator/demodulator 21354 through 21535 may further process the input samples {e.g., for
OFDM, ere) to obtain recerved symbols. A MIMO detector 2156 may obtain received
symbols from all the modulator/demodulators 2154 through 2155, perform MIMO detection

on the received symbols, if applicable, and provide detected symbols. A reeeive (Rx)
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processor 2158 may process (e.g., demodulate, deinterleave, and decode) the detected
symbols, providing decoded data for the UE 115-k to a data cutput, and provide decoded

controf information to a procassor 2180, or memory 2182

{32611  The processor 2180 may in some cases execute stored mstructions 1o fnstantiate an
S1 acquisition module 720-g¢. The S1 acquisition module 720-g may be an example of aspects

~

of the S acquisition mochide 720 described with reference to FIGs. 7-13.

[6262] On the uplink (UL}, at the UE 115-k, a transmit processor 2164 may receive and
process data from a data source, The transmit processor 2164 may also generate reference
symbols for a reference signal. The symbols from the transmit processor 2164 may be
precoded by a transmit MIMO processor 2166 if applicable, further processed by the
modulator/demodulators 2154 through 2155 (e g, for SC-FDMA, e#e.), and be transmitied fo
the base station 103~g in accordance with the communication parameters received from the
base station 105-q. At the base station 103-q, the UL signals from the UE 115-k may be
received by the antennas 2134 through 2135, processed by the demodulators 2132 through
2133, detected by a MIMO detector 2136 1 apslicable, and [urther provessed by a receive
{Rx} processor 2138, The receive processor 2138 may provide decoded data to a data output
and to the processor 2140 or memory 2142,

182631 The processor 2140 may in some cases execute stored imstructions 10 instantiate an
S1 trapsmission modhile 1420-h. The ST transmission module 1420-h may be an example of

aspects of the ST transmission module 1420 described with reference to FIGs 14-20.

[0264] The components of the UE 115-k may, individually or collectively, be implemented
with one or more ASICs adapied to perform some or all of the applicable functions in
hardware. Fach of the noted modutes may be a means for performing one or more functions
refated to operation of the MIMO commanication system 2100, Sinutarly, the components of
the base station 103-g may, individually or collectively, be implemented with one or more
ASICs adapted to perform some or all of the applicable functions in bardware. Each of the
soted components may be a means for performing one or more functions related to operation

of the MIMO communication system 2100,

[0265] FIG. 22 is a flow chart illustrating an example of a method 2204 for wireless

communication at a UE, i accordance with various aspects of the present disclosure. For
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clarity, the method 2200 is described below with reference to aspects of one or more of the
Uls 115 described with reference to FIGs, 1-8, 13, or 21, In some examples a UE may
execute one or more sets of codes to control the {unctional elements of the UFE to perform the
fimetions described below. In some examples, the method 2200 may be performed by a UE

during an injtial access procedure.

[0266] Al block 2205, a UE may receive a first signal, the first signal including an
incication of whether SEis to be requested by the UE. The first signal may, in some
examples, be a periodic syne signal, and may indicate to the UE that ST s to be acquired
through a fixed periodic broadcast or broad-beam transmission or through an on-demand
broadcast, unicast, broad-beam transmission or narrow-beam transmission. The operations at
block 2205 may be performed using the ST acquisition modale 72¢ described with reference
to F1Gs. 7, 8, 13, or 21, the 81 acquisition mode module 735 described with reference to

FiGs. 7 or 8, or the syng signal receipt module 805 described with reference to FIG. 8.

[8267] Atblock 2210, a UE may obtain S1 in accordance with the indication. Thus, if the
rudication mdicates that 81 1s 1o be broadeast without the UE requesting the Si, then the UE
may receive the SLin a pertodic broadeast or broad-beam transmission. I the indication
indicates that S1 s to be transmitted {n response to a UE request, then the UE may receive the
S1 after the UE has sabmitted a request for the SI. The operations at block 2210 may be
perfonued using the S acquisition madule 720 described with reference to FIGs. 7.8, 13, or

21, or the S receipt module 745 described with reference to FiGs. 7 or 8.

[0268]  Thus, the method 2200 may provide for wireless communication, and in particular,
for ST acquisition. It should be noted that the method 2200 is just oue implementation and
that the operations of the method 2200 may be rearranged or otherwise modified sach that

other implementations are possible.

{02691 FIG, 23 is a flow chart illustrating an example of a method 2300 for wireless
commanication at a UE, in accordance with vartous aspects of the present disclosare. For
clarity, the method 2300 is described below with reference to aspects of one or more of the
UEs 113 described with reference to FIGs. 1-8, 13, or 21 In some examples a UE may
execute one or maore sets of codes to control the functional elements of the UE to perform the
functions deseribed below. In some examples, the method 2300 may be performed by a UE

during an initial access procedure.
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[0276] At block 2305, a UE may receive a first signal, the first signal including an
indication of whether SHis 1o be requested by the UE. The first signal may, in some
examples, be a periodic syne signal, and may indicate to the UE that ST is to be acquired
through an on~-demand broadcast, unicast, broad-beam transnussion or narrow-beam

S transmission. The operations at block 2305 may be performed using the ST acquisition
maodule 720 described with reference to FIGs. 7, &, 13, or 21, the 81 acquisition mode module
735 described with reference to FIGs. 7 or 8, or the syne signal receipt module 805 described

with reference to FIG. 8.

02711 Atblock 2310, a UE may send a request for 81 in accordance with the indication.
10 The request may be sent in accordance to information included within the first signal, such as

destination and/or timing information. The operations at block 2310 may be performed using

the SI acquisition module 720 described with reference to FIGs. 7, 8, 13, or 21, or the UE §t

request module 740 described with reference to FIGs. 7 or 8.

[0272]  Atblock 2315, a UE may receive S1 in response to the request. The S{ may be

—
(¥ o)

received as an on~-demand periodic broadcast or broad-beam transmission, an on-demand
apertodic broadeast or broad-beam transmission, or an on-demand aperiodic unicast or

narrow-beam transmission. The operations at block 2315 may be performed using the St
acquisition module 720 described with reference to FIGs. 7, 8. 13, or 21, or the Sl receipt

module 745 described with reference to FiGs. 7 or 8.

20 [8273]  Thus, the method 2300 may provide for wireless coramunication, and o particular,
for ST acquisition. It should he noted that the method 2300 is just ong implementation and
that the operations of the method 2300 may be rearranged or otherwise modified sach that

other implementations are possibie

[0274]  FI1G. 2415 a Oow chart illustrating an example of a method 2400 for wireless

3
L4y

communication at a UE, in accordance with various aspects of the present disclosure. For
clarity, the method 2400 is described below with reference to aspects of one or more of the
UEs 115 described with refercnce to FIGs. 1-8, 13, or 21 In some examples a UE may
execute one or more sets of codes to control the tunctional elements of the UE to perform the
fanctions deseribed below. In some examples, the method 2400 may be performed by a UE

30 during an initial access procedure
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[0275] At block 2405, a UE may receive a first signal, the first signal including an
indication of whether St s 1o be requested by the UE. The first signal may, in some
examples, be a periodic syne signal, and may indicate to the UE that S1is to be fransmitted
without a need for the UE to request the ST The operations at block 2405 may be performed
using the St acquisition module 720 described with reference to FIGs. 7, 8, 13, or 21, the S1
acquisition mode module 738 described with reference to FIGs. 7 or 8, or the sync signal

receipt module 305 described with reference to FIG. 8.

[0276] At block 2410, a UE may receive ST via a second signal w accordance with the
indication, the second signal being transmitted via a broadeast or broad-beam operation. The
SI may be received as a fixed periodic broadeast or broad-beam transmission. The operations
at block 2410 may be performed using the ST acquisition module 720 described with
reference to FIGs. 7, 8, 13, or 21, or the $I receipt modufe 745 described with reference to

FiGs. 7 or 8.

[8277]  Thus, the method 2400 may provide for wireless comatunication, and in particular,
for $1 acquisition. It should be noted that the method 2400 is just one implementation and
that the operations of the method 2400 may be rearranged or otherwise moditied such that

other implementations are possible.

{02781  FIG. 25 is a flow chart illustrating an example of a method 2500 for wireless
communication at a base station, m accordance with various aspects of the present disclosure.
For clarity, the method 2500 1s described below with reference to aspects of one or mote of
the base stations 105 described with reference to FIGs. 14, 15, 20, or 21, In some examples a
base station may execute one or mose sets of codes to control the functional elements of the
base station to perform the fanctions deseribed below. In some examples, the method 2500

may be performed by a base station during an initial access procedure of a UE.

02791 At block 2303, a base station may transmit a first signal, the first signal inchuding
an indication of whether Sl is to be requested by a UE. The first signal may, in some
examples, be a periodic svnc signal, and may indicate to a UE that ST is 1o be acquired
through a fixed periodic broadeast or broad-beam transmission or through an on-dentand
broadcast, unicast, broad-beam transmission or narrow-beam transsnission. The operations at
block 2508 may be performed using the ST transpussion module 1420 deseribed with

reference to FiGs, 14, 185, 20, or 21, the §1 transmission mode module 1435 described with
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reference to FIGs. 14 or 15, or the sync signal transmit module 1303 described with reference

to FIG. 15

[0286] At block 2510, 2 base station may transmit St in accordance with the indication.
Thas, if the idication indicates that S1is to be broadeast without a UE requesting the S1, then
the base station may transmit the S1in a periodic broadeast or broad-beam transmission. If
the indication indicates that SI is to be transmitted in response to a UE request, then the base
station may transmit the SI afler a UL has subnutted a request {or the S The operations at
block 2510 may be performed using the ST transmission module 1420 deseribed with
reference to FiGs. 14, 15, 20, or 21, or the S transmit module 1443 described with reference

1o FIGs. 14 or 15,

[0281] Thus, the method 2560 may provide for wireless communication, and in particalar,
for ST transmission. §t should be noted that the method 2500 is just one implementation and
that the operations of the method 2300 may be rearranged or otherwise modified such that

other implementations are possible.

[0282] FIG. 2615 a flow chart illustrating an example of a method 2600 for wireless
communication at a base station, in accordance with vanous aspects of the present disclosure.
For clarity, the method 2600 s described below with reference to aspects of one of more of
the base stations 105 described with reference to FIGs. 14, 15, 20, or 21, In some examples a
base station may execute one or more sets of codes 1o control the functional elements of the
base station to perform the functions described below. In some examples, the method 2600

may be performed by & base station during an imtial aceess provedure of a UE.

[0283] At block 2603, a base station may transmit a {irst signal, the fivst signal inclading
an indication of whether SHis to be requested by a UE. The first signal may, in some
examples, be a periodic synce signal, and may indicate to a UE that SEs to be acguired
through an on-demand broadcast, unicast, broad-beam transmission or narrow-beam
transmission. The operations at block 2605 may be performed using the ST transmussion
module 1420 described with reference to FIGs. 14, 15, 20, or 21, the SI ransmussion mode
module 1435 described with reference to FIGs. 14 or 13, or the sync signal transmit module

1305 described with reference to FIG. 15,
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[0284] At block 2610, a base station may receive a request for 81 in accordance with the
indication. The request may be recetved in accordance to information inchuded within the
first signal, such as destination and/or timing information. The operations at block 2610 may
be performed using the ST transmission modude 1420 described with reference to FIGs. 14,

S 15,20, or 21, or the base station S request module 1440 described with reference to F1Gs. 14

orls.

[0285]  Atblock 2615, a base station may transmoit Stin response to the request. The SE
may be transmitted as an on~demand periodic broadeast or broad-beam transmission, an on-~
demand aperiadic broadeast or broad-beam transmission, or an on-demand apertodic unicast
10 or narroww-beam transmission. The operations at block 2615 may be performed using the St
transmission module 1420 described with reference to FIGs. 14, 15, 26, or 21, or the SI

transmit maduie 1445 described with reference to FIGs. 14 or 15

[0286] Thus, the method 2600 may provide for wireless coramunication, and in particular,

for St transmission. it should be noted that the methad 2000 is just one implenentation and

—
L]

that the operations of the method 2600 may be rearranged or otherwise modified such that

ather implementations are possible.

02871  FIG, 27 15 g flow chart illustrating an example of a method 2700 for wireless
communication at a base station, in accordance with various aspects of the present disclosure.
For clarity, the method 2706 is desenibed below with reference to aspects of one or more of
20 the base stations 105 described with reference 1o F1Gs, 14, 15, 20, or 21, In some examples a
base station may execute one or more sets of cades to control the functional etements of the
base station to perform the (unctions described below. In some examples, the method 2700

may be performed by a base station daring an inital access procedure of a UE,

[0288]  Acblock 2703, a base station may transmit a first signal, the first sigoal including

[
LAy

an indication of whethier SI is to be requested by a UE. The first signal may, in some
examples, be a periodic svnc signal, and may indicate to a UE that S11s to be transmitted
without a need for the UE to request the SI. The operations at block 2708 may be performed
using the S transmission module 1420 described with reference to FIGs. 14, 15, 20, or 21,
the ST transmission mode module 1433 deseribed with reference to FIGs. 14 or 13, or the

30 syne signal transmit module 1508 described with reference to FIG. 15
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