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SYSTEM INFORMATION DELIVERY

CROSS-REFERENCE TO RELATED APPLICATION(S)
{8081} This apphication claims priority to and the benefit of Patent Cooperation Treaty
application number PCT/CN2016/108987 filed on December 8, 2016, the entire content

of which is incorporated herein by reference.

INTRODUCTION
{8602} Various aspects described herein relate to wireless communication and, more
particularly but not exclusively, to delivering a hinuted amount of systern information.
[80603] In some multiple access wireless commumication networks, several devices
communicate with a base station. For example, an ¢Node B may serve several user
equipment devices (UEs).
[8604] In such a network, svstem information (81 may be delivered through broadcast
signaling. The system information may be delivered in blocks referred to a system
mformation blocks (SIBs). In some aspects, the size of the system information might
not be a imiting factor in terms of system wnformation delivery m the context of the
network framework.
100605] In some scenarios, a base station may be ecquipped with multiple transmit
antennas and multiple receive antennas. Oune example is a millimeter wave (mmW)
system where multiple antennas are used for beamforming {e.g., m the range of 30 GHz,
60 GHz etc). Such a base station may communicate with other devices i a time-
division~multiplexing (TDM) or time-division-duplexing (TDD) manner. For example,
the base station may fransmit via a first beam to a first device in a first time nterval,

transmit via a second beam to a second device in a scoond time interval, and so on.

SUMMARY
[8606] The following presents a simplified summary of some aspects of the disclosure
to provide a basic understanding of such aspects. This summary 8 0ot an extensive
overview of all contemplated teatures of the disclosure, and is intended neither to
identify kev or critical clements of all aspects of the disclosure nor to delimeate the
scope of any or all aspects of the disclosure. Its sole purpose is to present vanous
concepts of some aspects of the disclosure in a simplified form as a prelude to the more

detaled description that is presented later.
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{0607} In onc aspect, the disclosure provides an  apparatus  configured for
communication that includes a memory device and a processing circuit coupled to the
memory device. The processing circuit is configured to: maintain a set of system
mformation comprising a fust subset of svstem information and a second subsct of
gystern information; deteroune at least one indication mapped to at lcast one
configuration of the first subset of svstem information; broadeast the at least one
mdication; and send the second subset of system information.

{0008} Anocther aspect of the disclosure provides a method for comvnunication
mehuding: maintaining a set of svstem mformation compnsing a first subset of system
mformation and a second subset of system informaton; determining at least one
mdication mapped to at least one configuration of the first subset of svstem imformation;
broadcasting the at least one indication; and sending the second subset of system
mformation.

100609] Ancther aspect of the disclosure provides an apparatus coufigured for
communication. The apparatus including: means for maimtaining a set of system
mformation comprising a first subset of system information and a second subset of
systern information; means for determining at least one indication mapped to at least
one configuration of the first subset of system mformation: means for broadeasting the
at least one mdication; and means for sending the second subset of system wnformation.
{8810} Ancther aspect of the disclosure provides a non-transitory computer-readable
mediam storing computer-executable code, including code to: maintain a s¢t of system
mformation comprising a first subset of system information and a sccond subset of
system imformation; determine at least one indication mapped to at least one
configuration of the first subset of system information; broadcast the at least one
indication; and send the sccond subset of system information.

{0811} In one aspect, the disclosure provides an apparatus configured for
communication that includes a memory device and a processing circuit coupled to the
memory device. The processing circuit is configured to: maintain a mapping between
mdications and configurations of a first subset of a set of system information; receive at
least one mdication; determine, based on the mapping and the received at least one
indication, at least one valid configuration of the first subset of system information; and
receive a second subset of the set of system information.

[B812] Another aspect of the disclosure provides a method for commumication

mclading: maintaiming a mapping between indications and configurations of a first
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subset of a set of system information; receiving at least one indication; determining,
based on the mapping and the received at least one indication, at least one vahid
configuration of the first subset of svstem information: and receiving a second subset of
the set of system information.

{8813} Another aspect of the disclosure provides an apparatus configured for
commumnication. The apparatus including: means for maintaining 3 mapping between
indications and configurations of a first subset of a set of system mformation; means for
receiving at least one indication; means for determining, based on the mapping and the
received at least one indication, at least one valid configuration of the first subset of
system information; and means for receiving a second subset of the set of system
mformation.

{8814} Another aspect of the disclosure provides a non-transitory computer-readable
medium storing computer-execotable code, including code to: maintain a mapping
between 1ndications and configurations of a first subset of a set of system information;
receive at least one indication; determine, bascd on the mapping and the received at
feast one ndication, at least one valid configuration of the first subset of system
information; and receive a second subset of the set of system information.

{00615] These and other aspects of the disclosure will become more fully understood
upon a review of the detailed description, which follows. Other aspects, features, and
implementations of the disclosure will become apparent to those of ordinary skill i the
art, upon reviewing the following descnption of specific implementations of the
disclosure i conjunction with the accompanving figurcs. While features of the
disclosure may be discussed relative to certain implementations and figures below, all
implementations of the disclosure can include one or more of the advantageous features
discussed herein. In other words, while one or more iaplementations may be discussed
as having certain advantageous features, one or more of such features may also be used
in accordance with the various implementations of the disclosure discussed herein. In
stmilar fashion, while certain implementations may be discussed below as device,
system, or method implementations it should be understood that such implementations

can be implemented in varous devices, systems, and methods.
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BRIEF DESCRIPTION OF THE DRAWINGS
{0016} The accompanying drawings are presented to aid in the description of aspects of
the disclosure and are provided solely for illustration of the aspects and not limitations
thereof.
{8617} FIG. 1 illustrates an example communication svstem within which aspects of the
disclosure may be implemented.
10618} FIG. 2 illustrates an example communication system that limits the amount of
system information that is broadcast in accordance with some aspects of the disclosure.
{8619} FIG. 3 illustraies an example communication system that communicates a
Master Information Block (e.g., inclading a compressed PLMN 1D list) in accordance
with some aspects of the disclosure.
{0020} FIG. 4 llustrates an example communication svstem that communicates a
Master Information Block {e.g., including an indication of the version of the valid
system information for a cell} in accordance with some aspects of the disclosure.
{0621} FIG. 5 idlustrates an cxample communication system that communicates a
Master Information Block (e.g., including multiple configurations of system mformation
along with identifiers of each configuration} in accordance with some aspects of the
disclosure.
[06022] FIG. 6 illustrates an example commumication system employing beamforming
within which aspects of the disclosure may be implemented.
10623} FIG. 7 15 a block diagram illustrating an example hardware implementation for
an apparatus {c.g., an clectronic device) that can support communication in accordance
with some aspects of the disclosure.
18624} FIG. 8 18 a flowchart illustrating an example of a process for broadcasting an
indication rclated to systemn mformation in accordance with somc aspects of the
disclosure.
{8025} FIG. 9 1s a flowchart illustrating an example of a process for broadeasting an
indication related to at least one PLMN in accordance with some aspects of the
disclosure.
{8626} FIG. 10 19 a flowchart illustrating an example of a process for sending svstem
iformation in conjunction with a RACH procedure in accordance with some aspects of

the disclosure.
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{0627} FIG. 11 is a flowchart illustrating an example of a process for sending svstem
mformation via a connection with a UE in accordance with some aspects of the
disclosure.

{0028} FIG. 12 is a flowchart illustrating an cxample of a process for sending an
mdication of a mapping to a UE in accordance with some aspects of the disclosure.
{06629} FIG. 13 15 a flowchart dlustrating an example of a process for sending different
subsets of system information in accordance with some aspects of the disclosure.

{0630} FIG. 14 15 a block diagram illustrating an example hardware implementation for
another apparatus {(¢.g., an clectronic device) that can support communication in
accordance with some aspects of the disclosure.

{6631} FIG. 15 15 a flowchart illustrating an example of a process for determining a
valid configuration of system information in accordance with some aspects of the
disclosure.

10632} FIG. 16 15 a flowchart thustrating an example of a process for determining &
PLMN with which communication can be established in accordance with some aspects
of the disclosure.

18633} FIG. 17 i3 a flowchart dlustrating an example of a process for receiving a
mapping in accordance with some aspects of the disclosure.

{60634} FIG. 1815 a flowchart iltustrating an example of a process for receiving svstem
mformation via unicast signaling in accordance with some aspects of the disclosure.
10635} FIG. 19 15 a flowchart illustrating an example of a process for receiving system
mformation in accordance with some aspects of the disclosure.

{8636} FIG. 2018 a flowchart iHustrating an example of a process for requesting system
information in accordance with some aspects of the disclosure.

{0037] FIG. 21 is a flowchart illustrating an example of a process for receiving different

subsets of system information in accordance with some aspects of the disclosure.

DETAILED DESCRIPTION
[8638] In some deplovments {e.g., a mmW deployment), the hink budget for broadcast
delivery may be limited. For example, 2 base station using beamforming may need to
conduct a sector sweep to broadcast information over all of the beamforming sectors.
This may, w tun, have an impact on the size of information that can be efficiently
broadcast. For example, the ase of large wmformation blocks may result in an

unacceptable delay in the acquisition of system mformation (e.g.. due to soft combining
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and/or through the use of multiple blocks after the system mformation is divided into
smaller transoussion units).

18639} The disclosure relates in some aspects to delivering a limited amount of system
mformation. In some aspects, the delivery of system information may involve: 1)
broadcasting {¢.g., not using dedicated signaling) a himited amount of the svstem
mformation; and 2} using dedicated {c.g., unicast) signaling for delivery of the
remaining system mformation {(e.g., once a base station determines where a UE is
located). For convenience, the bimited amownt of the system mformation may be
referred to as “munimum 517 in the discussions that follow,

180648} The disclosure thus relates in some aspects to limiting the size of the system
mformation that is broadcast. Alternatively, or in addition, the disclosure relates in
some aspects to reducing UE batiery consumption when the UE acquires svstem
mformation.

100641} The detailed description set forth below in connection with the appended
drawings 1s ntended as a description of various configurations and is not intended to
represent the only configurations i which the concepts described herein may be
practiced. The detailed description inchudes specific details for the purpose of providing
a thorough understanding of various concepts. However, it will be apparent to those
skilled in the art that these concepts may be practiced without these specific details.
Moreover, alternate configurations may be devised without departing from the scope of
the disclosure. Additionally, well-known elements will not be described in detail or will
be omitted 50 as not to obscure the relevant details of the disclosure.

{8642} The various concepts presented throughout this disclosure may be mmplemented
across a broad vanety of telecommunication systems, network architectures, and
cormnmunication standards. For example, the 3rd Generation Partnership Project (3GPP)
is 4 standards body that detines several wireless communication standards for networks
mvolving the evolved packet system (EPS), frequently referred to as long-term
evolution (LTE) networks. Evolved versions of the LTE network, such as a fifth-
generation (5G) network, may provide for many different types of services or
applications, including but not limited to web browsing, video streaming, VoIP, mission
critical applications, muiti-hop networks. remote operations with real-time feedback
{c.g., tele-surgery), ctc. Thus, the teachings hercin can be implemented according to
various network technologics mncluding, without himitation, 5G technology, fourth

generation (4G} technology, third generation (3G} technology, and other network
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architectures. Thus, various aspects of the disclosure mav be extended to networks
based on 3rd Generation Partnership Project (3GPP) Long Term Evolution (LTE), LTE-
Advanced (LTE-A) (n FDD, TDD, or both modes), Universal Mobile
Telecommunications System (UMTS), Global Systerm for Mobile Communications
{GSM), Code Dravision Multiple Access (CDMA), Evolution-Data Optimized (EV-DO),
Ulira Mobile Broadband (UMB), IEEE 302.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE
30220, Ultra-Wideband (UWB), Bhuetooth, and/or other switable systems.  Also, the
cchniques described herein may be used for a downldink, an uplink, a peer-to-peer link,
or some other type of link.

{8643} The actwal telecommunication standard, network  architecture, and/or
cormnmunication standard used will depend on the specific application and the overall
design constraints imposed on the svsiem. For purposes of illustration, the following
may describe various aspects in the context of a 3G system and/or an LTE system. I
should be appreciated, however, that the teachings hercin may be used in other systems
as well. Thus, references to functionality 1n the context of 3G and/or LTE terminology
should be understood to be equally applicable o other types of technology, networks,

components, signaling, and so on.

Example Commumication Systemn

{80644} FIG. 1 dlustrates an example of a wireless communication system 100 where a
user equipment {UE)} can communicate with other devices via wireless commumication
signaling. For example, a tirst UE 102 and a second UE 104 mav communicate with a
transmut receive pomt (TRP) 106 using wireless communication resources managed by
the TRP 106 and/or other network components {e.g., a core network 108, an mternet
service provider (ISP) 110, peer devices, and so on). in some implementations, ong or
more of the components of the systern 100 may communicate with each other directedly
via a device-to-device (D2D) link 112 or some other similar type of direct link.

100645}) Communication of mformation between two or more of the components of the
system 100 may involve sending system information or the bike. For example, the TRP
106 may send syvstem mformation (81} to the UE 102 or the UE 104, In accordance with
the teachings herein, one or more of the TRP 106, the UE 102, the UE 104, or some
other component of the system 100 may include a module for handling communication

of lunited ST 114,
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{0046} The components and links of the wireless communication system 100 may take
different forms in different implementations. For example, and without imitation, UEs
may be cellular devices, Internet of Things (IoT) devices, celludar IoT (Clo'T) devices,
LTE wireless cellular devices, machine-type communication (MTC) cellular devices,
smart alarms, remote sensors, smart phones, mobile phones, smart meters, personal
digital assistants (PDAS), personal computers, mesh nodes, and tablet computers.

10847} In some aspects, a TRP may refer to a physical entity that incorporates radio
head functionality for a particular physical cell. 1n some aspects, the TRP may nclude
5G new radio (NR) functionality with an air interface based on orthogonal frequency
division multiplexing {OFDM). NR may support, for example and without hmtation,
enhanced mobile broadband (eMBB), mission-crfical services, and wide-scale
deployment of foT devices. The functionality of a TRP may be similar i one or more
aspects to {or imcorporated into) the functionality of a CloT base station {C-BS), a
NodeB, an evolved NodeB {eNodeB). radic access network (RAN} access node, a radio
network controller (RNC), a base station (BS), a radio base station (RBS), a base station
controller (BSC}, a base transceiver station (BTS), a transcerver funchion (TF), a radio
transceiver, a radio router, a basic service set {BSS), an extended service set {ESS), a
macro cell, a macro node, a Home eNB (HeNB), a foemto cell, a fomto node, a pico
node, or some other switable entity. In different scenarios {e.g., NR, LTE, etc.), a TRP
may be referred to as a gNodeB {gNB), an ¢NB, a base station, or referenced using
other terminology.

{0048} Various types of network-to-device links and D2D links mav be supported in the
wirgless communication system 100, For example, D2D hnks may mclude, without
hmitation, machine-to-machine (M2M) links, MTC links, vehicle-to-vehicle (V2V}
links, and vehicle~to-anvthing (V2X) links. Network-to-device links may include,
without Himitation, uplinks {or reverse tinks), downlinks {or forward inks}, and vehicle-

to-network {V2N) hinks.

Example Conununication Componenis

{8649} FIG. 2 1s a schematic tlustration of a wireless communication system 200 that
mehides a first apparatus 202 {e.g., wircless communication device) and 8 second
apparatus 204 {e.g., wireless communication device) that may use the teachings herein.
In some mplementations, the first apparatus 202 may correspond to the TRP 106 {e.g.,

a gNode B {(gNB}, a transmit receive pomt, an eNode B, gic.) or some other component
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of FIG. 1. In some implementations, the second apparatus 204 may correspond to the
UE 102, the UE 104, or some other component of FIG. |

{0058} The first apparatus 202 includes a svstem information delivery controller 206 for
controlling how svstem mformation is delivered to the second apparatus 204, For
example, in some scenarios, the system information delivery controller 206 sends
limited system information 208 (e.g., munimum SI) to the second apparatus 204 via a
transceiver 210, Simularly, the second apparatus 204 includes a system mformation
acquisition controller 212 for controlling how the sccond apparatus 204 acquires system
mformation via a transceiver 214,

18651} The mimmum SI may serve several purposes. Several non-hmiting examples of
these purposes follow. In somc aspects, the nunimum St may include information that a
UE needs to establish communication with a communication network. In some aspects,
the minimum 51 may enable a UE to determine a suitable cell and/or how to access a
particular cell {c.g., the minimum S may include information about the PLMN, access
class barring, ctc.). fn some aspects, the minimum SI may provide a cell 1D, In some
aspects, the nunimum SI may provide parameters for cell selection and/or cell
reselection.  In some aspects, the mumimum 51 may provide a physical layer
configuration for random access. In some aspects, the sunimum S{ may provide other
physical laver configuration parameters that are used to receive paging messaging.
{0632} In some mmplementations, menimum S may be broadeast via two blocks: a
Master Information Block (MIB) and a remaining muntmoum SI block (RMS]). The
MIB may carry a first portion of the mintmum 81 {e.g., the most important information),
while the RMSI may carry the remaming information that makes up the mimmum SL
The RMSI may potentially occur less often than the MIB and/or be provided {e.g., sent)
in a different manner. In some implementations, the MIB may be mapped to a Physical
Broadcast Channel (PBCH). Tn some implementations, the RMSI may be mapped to a
regular data chamnel.

10653} The MIB may take various forms. The MIB may be used to read other channels.
The MIB may be fixed in size. The MIB may potentially be decoded for not onlv a
serving cell, but for neighboring cells too. The MIB may be hmited to reduced
bandwidth at the center of the carrier. For example, the bandwidth used to send the
MIB may be narrower than the bandwidth used to send the RMSL

{88634} In some aspects, the delivery of a hmited amount of system mformation may

mvolve a gNB broadeasting a compressed Public Land Mobile Network (PLMN)
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wdentifier (1D} list. A UE that receives this broadcast may then determine, based on the
compressed PLMN information (e.g., indicators of PLMNs), at least one PLMN with
which the UE may establish communication.

{B055] In some aspects, the delivery of a limited amount of system information may
mvolve broadcasting ndications of multiple configurations of system information. A
UE that receives this broadcast may then determine, based on the mdications, at least
one valid system information configuration that the UE may use to cstablish

conununication.

Compression of PLMIN ID List

{18656} The disclosure relates in some aspects to delivering a compressed PLMN 1D list.
Other munimur 8 (e.g., other than the PLMN 1D hist) may be broadcast uncompressed.
FIG. 3 illustrates an example call flow 300 between a UE 302 and a gNB 304 for
delivering a compressed PLMN ID hist {e.g., via 3 MIB 306, an RMSI 308, or other
signaling). In some implementations, the UE 302 and the gNB 304 may respectively
correspond fo the second apparatus 204 and the first apparatus 202 of F1G. 2.

{8657} In some aspects, nstead of broadcasting a PLMN ID list, the network may
broadcast a tag {or some other suitable indication}). Upon acquiring the munimum SE
the UE 302 may perform a random access 310 {on a RACH) and acquire a list of one or
more PLMN IDs and/or other system information and then associate the PLMN ID hist
with the received tag and the carrier frequency. Altematively, a UE may obtain the
mimmum svstem information in some other way {(¢.g., from a subscriber identity
module).

{8658} The tag may be generated m various ways. For example, a tag can be generated
bv the network as a random number. As another cxample, the gencration of a tag can be
standardized. As vet another example, the generation of a tag can be a function of the
PLMN ID list. As a further example, the tag can simply take the form of one or more
reserved values (e.g., the mobile country code (MCC) and the mobile network code
{MMNC})) that are used to indicate the PLMN ID list. in some cases, an indicator {¢.g., a
bit) may be used to indicate that a PLMN ID field includes a tag rather than PLMN {Ds.
8659} In some aspects, a UE might not need to perform a RACH procedure again if the
UE detects the same tag after acquiring the minimum SI in another cell. Here, since the
new cell is using the same tag, the UE mav assume that the same minimmum Si applies

the new cell. For example, once a UE g¢btaing a full PLMN ID Hst via a RACH
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procedure, the UE can determine whether to continue on this frequency {¢.g., determine
whether the UE 1s allowed) or select a new frequency.  Subsequently, the UE can
remember this detersunation {¢.g., by associating the tag with a list of where the user is
allowed access or is not allowed access).

{8060} In case of a single PLMN 1D, the same procedure could apply or the network

can simply broadcast the PLMN D,

Transmission of a Value Tag in a MIB

{8661} The disclosure relates m some aspects to transmitting a value tag in a MIB. To
minimize battery consumption at the UE, particularty in the RRC INACTIVE state, {or
for other purposes} a UE can recognize that it has valid svstem mformation {or a valid
subset of the system information) for a given cell by decoding its MIB. For example, a
value tag transmitted in the MIB may serve as an carly mdication of the version of the
system information valid for a given cell. A UE that has already visited the cell, that
was given system mformation about the cell from other cells, or that obtained the
system information in some other way {¢.g., from a subscriber identity module) can thus
avoid acquiring the system mformation again. If the value tag has changed, the UE may
acquire the system mformation again, otherwise, the UE need not reacquire the svstem
mformation.  Thus, in some aspects, a UE may use the value tag to confirm the cell
identity and the 51 configuration.

18062} FIG. 4 illustrates two example call flows between a UE 402 and a ¢NB 404
where the gNB 404 sends a valuc tag to the UE 402 via or 1 conjunction with a MIB
406. In some vmplementations, the UE 402 and the gNB 404 may respectively
correspond to the second apparatus 204 and the first apparatus 202 of FIG. 2. In a first
call flow 400a, the value tag covers {c.g., maps to) the RMSI 408, In a sccond call flow
400b, the value tag does not cover the RMST 408 (c.g., the UE needs to read a data
channel to acquire the RMSE 4083, At block 410, if the value tag 13 new or 51 has never
been acquired, the UE may proceed with acquisition. Other UEs can assume that they
have valid systern information.  Upon acquiring the munimunn SL the UE 402 may
perform a random access 412 {on a RACH) and acguire a list of PLMN 1Ds and/or other
system information {¢.g., and then associate the PLMN 1D hist with the received tag and

the carrier frequency).
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Indication of Parameter Configuration

{8663} The disclosure relates in some aspects to indicatng svstem information
configurations. For example, as an aliernative to a value tag concept, a gNB may upon
mitial access provide multiple configurations of the system mformation to the UE and
associate cach system information configuration with a configuration tag.  The
configaration tag could be applicable to configure the number of cells, the zone, the
tracking area. the entire PLMN 1D, other system information, or any combination
thercof.

{0064} FIG. 3 idlustrates two example call flows between a UE 502 and a gNB 504
where the gNB 504 sends a configuration tag to the UE 502 via or in conjunction with a
MIB 506. In some implemendations, the UE 502 and the gNB 504 mayv respectively
correspond to the second apparatus 204 and the first apparatus 202 of FIG. 2. In a first
call flow 500a, the configuration fag covers the RMSI 508, In a second call flow 500b,
the configuration {ag does not cover the RMSI 508 (e.g., the UE needs to read a data
channel to acquire the RMSI 508). At block 510, if the configuration tag is new or Si
has never been acquired, the UE may proceed with acquisition. Other UEs can assume
that they have valid system information. Upon acquiring the minimum 3L the UE 302
may perform a random access 512 {on a RACH) and acquire a list of PLMN {DJs and/or
other svstem mformation {¢.g., and then associate the PLMN ID Iist with the received

tag and the carrier frequency).

Compression of Non-Cell-Related Svstem Information

{8663} The disclosure relates in some aspects to compressing non-cell-related system
mformation.  As one non-limiting example, compression may refer to sending an
indication or some other shortened form of the system information.

{3066} The system nformation may include, for example, one or more of the following.
All non-cell related parameters {¢.g., PLMN ID list, phvsical configuration, etc.} may be
broadcast in a compressed version. All ccl-related parameters {e.g., Cell 1D, cell
barring information, ¢tc.) may be broadcast in an un-compressed version.
Uncompressed non-cell related parameters and other 51 mayv be available on demand
{¢.g., dunng or after a RACH procedure). The compressed version of 51 may hold
expiry data. A default physical laver configuration may be specified for on-demand St

refrieval.



WO 2018/103470 PCT/CN2017/107785

{0067} An example of a UE procedure follows. When a UE boots or when the cached
compressed-ST at the UE has changed or expired, the UE may perform on-demand
retrigval of 81, The UE then caches the new compressed 8§ broadeast. A UE may use a
cached physical layer configuration for on-demand retrieval of SI. When a UE boots or
when the cached physical laver configuration at the UE expires, the UE mayv use a
default physical laver configuration for on-demand retrieval of SL

10068} In some aspects, there may be different types {e.g., two types) of configuration
mfommation (c.g.. for RACH scttings). A first type of configuration information may
mehude, for example, standardized configuration mformation.  For example, this
mformation may inchide a set of values and an index that is standardized so that the UE
understands what they are. A second type of configuration information may include, for
example, operator-specific configuration information. For example, this mformation
may mclude specific settings defined by the operator {cg., based on local
configuration).

[0669] In some aspects, a cell {eg., a gNB) may advertise the different types of

configuration wnformation. For example, a cell may advertise at least one standardized

B

configuration and then optionally advertise at least one operator-specific configuration.

Examyple Beamforoung System

{8670} The teachings herein may be used in an apparatus that uses mmW technology.
FIG. 6 illustrates a communication system 600 where a mmW base station (BS) 602
communicates with a first punW user equipment (UE) 604 and a sccond amW UE 606
via different beamforming directions. As indicated by a set of beams 608, the mmW
base station 602 may commanicate via any one of a plurality of directional beams. As
indicated by a set of beams 610, the first mmW UE 604 may communicate via any one
of a plurality of directional beams. As indicated by a set of beams 612, the second
mmW UE 606 may communicate via any one of a plurahity of directional beams. For
example, the base station 602 may communicate with the first mmW UE 604 via a first
beamforming direction 614 and communicate with the sccond mumW UE 606 via a
second beamtorming direction 616. In some implementations, the mmW base station
602 may correspond to the TRP 106 of FIG. 1 or the first apparatis 202 of FIG. 2. In
some tmplementations, the first mmW UE 604 and the second mmW UE 606 may
correspond to the UE 102 or the UE 104 of FIG. 1 or the second apparatus 204 of FIG.
2.
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First Example Apparatus

18671} FIG. 7 illustrates a block diagram of an example hardware implementation of an
apparatus 700 configured fo conumunicate according to onc or more aspects of the
disclosure. The apparatus 700 could embody or be implemented within a gNB, a
transmit recetve point (TRP), a base station (B3}, an eNode B (eNB}, a UE, a CPE, or
some other type of device that supports wireless communication. In various
mmplementations, the apparatus 700 could entbody or be implemented within an access
point, an access terminal, or some other tyvpe of device. In varous implementations, the
apparatus 700 could embody or be implemented within a server, a personal computer, a
mobile phone, a smart phone, a tablet, a portable computer, a sensor, an alarm, a
vehicle, a machine, an entertamment device, a medical device, or any other electronic
device having circuitry.

10672} The apparatus 700 includes a commusication interface {c.g.. at least one
transceiver) 702, a storage medium 704, a user mterface 706, a memory device {e.g., a
memory circuity 708, and a processing circuit 710 (e.g., at least one processor). In
various implementations, the user interface 706 may inclode one or more of akeypad, a
display, a speaker, a nucrophone, a touchscreen display, of some other circuitry for
receiving an input from or sending an output 1o a user.

{80673} These components can be coupled to and/or placed in electncal communication
with one ancther via a signaling bus or other suitable compounent, represented generally
by the connection lines in FIG. 7. The signaling bus may include any number of
mterconnecting buses and Dbndges depending on the specaific application of the
processing circuit 710 and the overall design constramnts. The signaling bus links
together various circuits such that each of the communication intertace 702, the storage
medium 704, the user mterface 706, and the memory device 708 are coupled to and/or
in electrical communication with the processing circuit 710, The signaling bus may also
kink various other circuits {not shown} such as timing scurces, peripherals, voltage
regulators, and power management circuits, which are well known in the art, and
therefore, will not be described any further,

{8674} The communication interface 702 provides a means for communicating with
other apparatuses over a transmission medium.  In some implementations, the
communication interface 702 mcludes circuitry and/or programmung adapted to

facilitate the commumication of information bi-directionally with respect to one or more
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communication devices i a network. In some implementations, the conununication
mterface 702 1s adapted to facilitate wireless communication of the apparatus 700. In
these implementations, the commanication interface 702 may be coupled to one or more
antennas 712 as shown m FIG. 7 for wireless commumication within a wireless
communication system. In some implementations, the communication interface 702
may be configured for wire-based commumication. For example, the commumication
mterface 702 could be a bus interface, a send/receive nterface, or some other type of
signal interface including drivers, buffers, or other circuitry for outputting and/or
obtaining signals {e.g., outputting signal from and/or receiving signals into an mtegrated
circuit). The commumication interface 702 can be configured with one or more
standalone receivers and/or transmutters, as well as one or more transceivers. In the
tllustrated example, the communication mterface 702 includes a transmitter 714 and a
receiver 716, The communication inferface 702 serves as one example of a means for
receiving and/or means fransmitting.

{0075} The memory device 708 may represent one or more memory deoviees.  As
mdicated, the memorv device 708 may maintain system information 718 along with
other mformation used by the apparatus 700. In some implementations, the memory
device 708 and the storage medium 704 arc implemented as a common memory
component.  The memory device 708 may also be used for storing data that is
manipulated by the processing circuif 710 or some other component of the apparatus
700.

{0076} The storage medinm 704 may represent one or more computer-readable,
machine-readable, and/or processor-readable devices for storing programming, such as
processor executable code or instructions {¢.g., software, firmware), electronic data,
databases, or other digital information. The storage medium 704 may also be used for
storing data that 1s manipulated by the processing circuit 710 when executing
programming. The storage medium 704 may be any available media that can be
accessed by a general purpose or special purpose processor, ncluding portable or fixed
storage devices, optical storage devices, and various other mediums capable of storing,
contaning or carrymg programming.

{8677} By way of example and not bmitation, the storage medium 704 may mclude a
magnetic storage device {¢.g., hard disk, floppy disk, magnetic strip), an optical disk
{c.g., a compact disc (CD) or a digital versatile disc (DVD)), a smart card, a flash

memory device (e.g., acard, a stick, or a key drive), a random access memory {(RAM), a
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read only memory {(ROM), a programmable ROM (PROM), an ecrasable PROM
{EPROM), an electrically erasable PROM (EEPROM), a register, a removable disk, and
any other suitable medium for stonng software and/or instractions that may be accessed
and read by a computer. The storage medium 704 may be embodied in an article of
manufacture {e.g., a compuier program product}). By way of example, a computer
program product may include a computer-readable medium in packaging materials. In
view of the above, in some implementations, the storage medium 704 may be a non-
transitory {¢.g., tangible) storage medium. For example, the storage medium 704 may
be a non-transitory computer-readable medmum storing computer-executable code,
mncluding code to perform operations as described herein.

{0678} The storage medium 704 may be coupled to the processing circuit 710 such that
the processing circuit 710 can read information from, and write mformation to, the
storage medium 704, That is, the storage medium 704 can be coupled to the processing
circuit 710 so that the storage mediaom 704 1s at least accessible by the processing circoit
710, including examples where at least one storage medinm s mtegral to the processing
circuit 710 and/or examples where at least one storage medium is separate from the
processing circuit 710 (e.g., resident in the apparatus 700, external to the apparatus 700,
distributed across multiple entities, otc ).

[3079] Programming stored by the storage medwwmn 704, when executed by the
processing circuit 710, causes the processing circuit 710 to perform one or more of the
various functions and/or process operations deseribed herein. For example, the storage
medium 704 may include operations configured for regulating operations at one or more
hardware blocks of the processing circurt 710, as well as to utilize the communication
iterface 702 for wircless communication utilizing their respective communication
protocols.

{8080} The processing circuit 710 1s generally adapted for processing, including the
exccution of sach programming stored on the storage medivm 704, As used herein, the
terms “code” or “programming” shall be construed broadly to include without himitation
mstructions, instruction sets, data, code, code segments, program code, programs,
programming, subprograms, software modules, applications, software applications,
software packages, routines, subroutines, objects, executables, threads of execution,
procedures, functions, ctc., whether referred to as software, firmware, middleware,

microcode, hardware description language, or otherwise.
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{0081} The processing circuit 710 is arranged to obtain, process and/or send data,
control data access and storage, issue commands, and control other desired operations.
The processing circuit 710 may include circuifry configured to implement desired
progranuning provided by appropriate media in at least one example. For example, the
processing circuit 710 mav be mnplemented as one or more processors, one or more
controllers, and/or other structure configured fo execute executable programming.
Examples of the processing circuit 710 may inchude a general purpose processor, a
digital signal processor (DBSP), an application-specific integrated cireuit (ASIC), a ticld
programmabie gate arrav (FPGA) or other programmable logic component, discrete
gate or transistor logic, discrete hardware components, or any combination thereof
designed to perform the functions described herein. A general purpose processor may
melude a microprocessor, as well as any conventional processor, coniroller,
microcontroller, or state machine. The processing circuit 710 may also be implemented
as a combination of computing components, such as a combination of a BSP and a
microprocessor, a mmuber of DUCTOPrOCESsSOrs, ONG Or MOTC MICTOPIOCESSOrs i
conjunction with a DSP core, an ASIC and a microprocessor, or any other number of
varving configurations. These examples of the processing circuit 710 are for illustration
and other suitable configurations within the scope of the disclosure are also
contemplated.

{80882} According to one or more aspects of the disclosure, the processing circuat 710
may be adapted to perform any or all of the features, processes, functions, operations
and/or routines for any or all of the apparatuses described herein.  For example, the
processing circuit 710 may be configured to perform anv of the steps, functions, and/or
processes described with respect to FiGs. 1 - 6 and 8 - 12, As used herein, the term
“adapted” in relation to the processing circuit 710 may refer to the processing circuit
710 bemng one or more of configured, emploved, implemented, and/or programmed to
perform a particudar process, function, operation and/or routine according to various
features described herein.

{0083} The processing circut 710 may be a specialized processor, such as an
application-specific mtegrated circuit (ASIC) that serves as a means for (e.g., structure
for) carrying cut any one of the operations described in conjunction with FIGs. 1 - 6 and
8 - 12. The processing circuit 710 scrves as onc example of a means for transmitting

and/or a means for receiving.  In various vmplementations, the processing circuit 710
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may provide and/or incorporate, at least in part, the functionality described above for
the first apparatus 202 (e.g., the system information delivery controller 206} of FIG. 2.
{0084} According to at least one example of the apparatus 700, the processing circuit
710 may include one or more of a circuit/module for detcrmining 720, a cucuit/module
for generating 722, a cucuit/module for broadcasting 724, a circuit/module for
establishing 726, a circuit/module for sending 728, or a circuit/module for maintaining
73%.  In various implementations, the circuit/module for determining 720, the
circuit/moduie for generating 722, the curcutt/module for broadcasting 724, the
circutt/module for establishing 726, the circuit/module for sending 728, or the
circuit/module for maintaining 730 may provide and/or mcorporate, at least in part, the
functionality described above for the first apparatus 202 {e.z., the system wmformation
delivery controller 206} of FIG. 2.

[8085] As mentioned above, programming stored by the storage mediwm 704, when
exmecuted by the processing circuit 710, causes the processing circuit 710 to perform one
or more of the various functions and/or process operations described herein.  For
example, the programming may cause the processing circnit 710 to perform the various
functions, steps. and/or processes described herein with respect to FIGs. 1 -6and 8- 12
in various implementations. As shown in FIG. 7, the storage medium 704 may include
one or more of code for determiming 740, code for generating 742, code for
broadcasting 744, code for cstablishing 746, code for sending 748, or code for
maintaining 750. In various implementations, the code for determining 740, the code
for generating 742, the code for broadcasting 744, the code for establishing 746, the
code for sending 748, or the code for maintaining 750 may be executed or otherwise
used to provide the functionality described herein for the circwit/module for determining
729, the cireuit/module for generating 722, the circuit/module for broadeasting 724, the
circuit/module for establishing 726, the civcuit/module for sending 728, or the
circait/module for maintaming 730.

10086] The circot/module for determining 720 may include circurtry andfor
programming {(e.g., code for determining 740 stored on the storage medium 704)
adapted to perform several fimetions relating to, for example, determining an indication.
In some aspects, the circuit/module for deternining 720 may determine whether to
broadcast the at lecast one indication {¢.g., mstead of broadcasting the first subset of
gystem information). In some aspects, the circuit/module for determining 720 may

determine whether a hink budget for the apparatus i1s hmited. In some aspects, the
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circuit/moduie for determining 720 may determune whether beamforming is used to
send system mformation. In some aspects, the circuit/module for deternmuning 720 (c.g.,
a means for determining} may correspond to, for example, a processing circuit,

{0087 Inmally, the circuit/module for determining 720 may obtain mformation upon
which the determination is to be based. For example, the circuit/module for
determining 720 may obtain mformation {e.g., from the memory device 708, or some
other component of the apparatus 700) regarding mappings between various mdications
and certain types of information (e.g., at least one configuration of system information,
at least one PLMN, or some other information). The circuit/module for deternuning
720 may then make the determination based on the obtained information. For example,
the circuit/module for determining 720 may identifv one or more of the indications that
is mapped to at least one configuration of system mformation {e.g., associated with a
particudar cell ID) and/or at least one PLMN (e.g., associated with a particular cell ID)
as discussed herein {e.g., in comjunction with FIGs. 2 - 6} The circuit/module for
deternuning 720 may then output a result of the determination {e.g., an indication or
mdications} to the circuit/module for broadeasting 724, the circuit/module for sending
728, the memory device 708, or some other component.

[0088] The cucutt/module for generating 722 wmay include curcwiiry  and/or
programming (e.g., code for generating 742 stored on the storage medium 704} adapted
to perform several functions relating to, for example, generating an indication. In some
aspects, the circuit/module for generating 722 {(e.g.. a means for generating) may
correspond to, for example, a processing circuit.

{6689} Initially, the circuit/module for generating 722 may obtain mformation upon
which the generation 1s to be based. For example, the circuit/module for generating 722
may obtain information (¢.g., from the memory device 708, or some other component of
the apparatus 700) that specifies how an mdication 1s {o be generated {¢.g., as a random
number or as a function of a list}. The cirewit/module for gencrating 722 may then
generate the indication{s} based on the obtained mformation. For example, the
circuit/moduie for genmerating 722 may generate at least one indication as a random
number, generate at least one ndication as a fimction of a hist of configurations of
systern information, or generate at least ong indication as a function of a list of PLMN
identifiers as discussed berein {c.g., in conjunction with FiGs. 2 - 6). The

circuit/module for generating 722 wmay then output the indication{s) to the
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circuit/module for broadeasting 724, the circuit/module for sending 728, the memory
device 708, or some other component.

10698} The circuit/module for broadeasting 724 may include circuitry and/or
progranuning {c.g., code for broadcasting 744 stored on the storage medium 704)
adapted to perform several functions relating 1o, for example, broadcasting {(¢.g.,
transmitting via broadeast signaling or multicast signaling) wformation. In some
implementations, the circuit/module for broadcasting 724 may obtain information {e.g..
from the circuit/module for determining 720, the memory device 708, or some other
component of the apparatus 700), process the information (e .g., encode the mformation
for broadcast}, and send the mformation to another component {¢.g., the transmitier 714,
the commumnication mterface 702, or some other component) that will broadcast the
mformation to another device. In some scenarios {¢.g., if the circuit/module for
broadcasting 724 mchides a transmitter), the circuit/module for broadeasting 724
broadcasts the wnformation directly to ancther device {e.g., the ultimate destinations) via
radio frequency signaling or some other type of signaling suitable for the applicable
communication medium.

18691} The circuit/module for broadcasting 724 {¢.g., a means for broadcasting} may
take various forms. In some aspects, the circuit/module for broadcasting 724 may
correspond to, for example, an interface {¢.g., a bus mierface, a send/receive mierface,
or some other type of signal interface), a commumication device, a transceiver, a
transmitter, or some other sumlar component as discussed herein.  In some
mmplementations, the communication interface 702 includes the circuit/module for
broadcasting 724 and/or the code for broadcasting 744, Tn some implementations, the
circutt/module for broadeasting 724 and/or the code for broadcasting 744 15 configured
to control the communication interface 702 {c.g., a transceiver or a transmuitier) to
broadcast information.

{80692} The circoit/module for establishing 726 mayv include circwitry  and/or
programming {¢.g., code for establishing 746 stored on the storage medium 704)
adapted to perform several functions relating to, for example, cstablishing a form of
communication. In some aspects, the circnit/module tor establishing 726 (¢.g., a means
for establishing) may correspond to, for example, a processing circuit.

{8093} In some implementations, the communication 15 established as a result of {c.g.,
after) the broadcasting of at least one indication. Thus, in some implementations, the

circoit/module for establishing 726 receives an mdication that the indication has been
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broadcast. The circuit/module for cstablishing 726 then takes the appropnate action
{¢.g., via the communication interface 702} to establish the desired communication {¢.g.,
with a UE).  For example, the circuit/module for establishing 726 may establish a
RACH procedure with a UE or establish a connection with a UE as discussed herein
{c.g., m conjunction with FiGs. 2 - 6).

{8094 The circait/module for sending 728 may mclude circuitry and/or programming
{e.g.. code for sending 748 stored on the storage medium 704} adapted to perform
several functions relating to, for cxample, sending (e.g.. transmitting} information. In
some mmplementations, the circuitmodule for sendimg 728 may obtam mformation {e.g.,
from the circuit/module for determining 720, the memory device 708, or some other
component of the apparatus 700), process the information (¢.g., encode the mformation
for transmuission}, and send the information to another component {¢.g., the transmitter
714, the communication interface 702, or some other component} that will transmit the
mformation to another device. In some scenarnios {e.g., if the circuit/module for sending
728 mcludes a transmitter), the circuit/module for sending 728 transmits the information
directly to another device {(e.g., the ultimate destination) via radio frequency signaling
or some other tvpe of signaling suitable for the applicable communication medium.
{8095} The circuit/module for sending 728 (c.g., a means for sending) may take various
forms. In some aspects, the circuit/module for sending 728 may correspond to, for
gxample, an mterface {¢.g., a bus interface, a send/receive nterface, or some other type
of signal interface), a commumication device, a transceiver, a fransmitter, or some other
stnilar component as discussed herein. in some implementations, the conununication
mterface 702 ncludes the circuit/module for sending 728 and/or the code for sending
748. In some mplementations, the circuii/module for sending 728 and/or the code for
sending 748 is configured to control the communication interface 702 (eg. a
transceiver or a transnutier) to send mformation.

{8096} The circoit/module for mamtaiming 730 may  include circwitry  and/or
programming {¢.g., code for mamtaining 750 stored on the storage medium 704)
adapted to perform several functions relating to, for example, mamtaining information.
In some aspects, the circuit/module for maintaining 730 {¢.g., a means for maintaining)
may correspond to, for example, a processing circuit.

{0097 Inmally, the circuit/module for maintaining 730 may obtain information that is
to be mamntaimed. For example, the circuit/module for mamtaining 730 may obtam a set

of system mformation {e.g., from the memory device 708, the crrant/module for
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recetving 722, or some other component of the apparatus 700) that include two or more
system nformation subsets. The circuit/module for mamntaining 730 may then store the
obtained information. In addition, the circuit/module for mamtaining 730 may output
the information (¢.g., in response to a request) to the circuit/module for determining

720, the memory device 708, or some other component of the apparatus 700,

First Example Process

{00698} FIG. 8 illustrates a process 800 for comumunication in accordance with some
aspects of the disclosure. The process 800 may take place within a processing circuit
{¢.g., the processing circuit 710 of FIG. 7}, which may be located in a gNB, a TRP, a
BS, an eNB, a UE, a CPE, or some other suitable apparatus.  Of course, in various
aspects within the scope of the disclosure, the process 800 may be implemented by any
suttable apparatus capable of supporting communication-related operations.

100991 At block 302, an apparatus {(¢.g., a gNB) determines at least onc indication
mapped to at least one configuration of svstem information. fn some aspects, the at
feast one indication may mdicate whether the at least one configuration of system
information is vahid.

{0100} The detcrounation may take different forms w different implementations. In
some aspects, the deternunation of the at least one indication may include generating the
at least one indication as a random number. In some aspects, the determination of the at
cast one indication may include generating the at least one indication as a function of a
list of configurations of system information. fn some aspects, the determination of the
at least one mdication may include: identifying a plurality of configurations of system
mformation; and identifying, for cach of the plurality of configurations, a corresponding
indication for that particular configuration.

{3181} The system information may take different forms m different implementations.
In some aspects, the system information may mnclude: access class barring information,
a cell identificr, a cell sclection parameter, a cell reselection parameter, a physical layer
configuration for random access, physical layer configuration information for paging, a
tracking area, or any combination thercof. In some aspects, the svstem information may
mclude: at least one non-cell-related parameter, at least one PLMN identifier, physical

configuration information, or any combination thereof.
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{0102} In some implementations, the circuit/module for determining 720 of FIG. 7
performs the operations of block 802, In some implementations, the code for
determining 740 of FIG. 7 is executed to perform the operations of block 802,

{0103} At block 804, the apparatus broadcasts the at least one indication. in some
aspects, the at least one indication may be broadcast via a physical broadcast channel.
{0104} In some implementations, the circuit/module for broadeasting 724 of FIG. 7
performs the operations of block 804, In some mmplementations, the code for
broadcasting 744 of FIG. 7 1s executed to perform the operations of block 804,

{0103} In some aspects, the process 800 may further mnclude sending to a user
cquipment an ndication of the mapping of the at least one ndication to the at least one
configuration of system information.

{3106} In some aspects, the process 800 may nclude any combination of the above

operations.

Second Example Process

{8107} FIG. 9 illustrates a process 900 for communication in accordance with some
aspects of the disclosure. One or more aspects of the process 900 may be vsed in
conjunction with (e.g., i addition to or as part of) the process 800 of FIG. 8. The
process Y00 may take place within a processing circuit {e.g., the processing circwit 710
of FIG. 7), which may be located ina gNB, a TRP, a BS, an eNB, a UE, a CPE, or some
other suitable apparatus.  Of course, in various aspects within the scope of the
disclosure, the process 900 may be implemented by any suitable apparatus capable of
supporting communication-related operations.

[8108] At block 902, an apparatus {¢.g., a gNB} determines at least one indication
mapped to at least one public land mobile network (PLMN}. In some aspects, the at
least one mdication may be further mapped to at least one phyvsical configuration
parameter.

10109} The determination may take different forms in different moplementations. In
some aspects, the determination of the at least one indication may include generating the
at least one indication as a random number. In some aspects, the determination of the at
least one mdication may include generating the at least one indication as a function of a
list of PLMN identifiers. In some aspects, the determination of the at least one
mdication may include: identifying a plurality of PLMNs; and identifving, tor cach of

the phurality of PLMNs, a comresponding indication for that particelar PLMN. In some



WO 2018/103470 PCT/CN2017/107785

aspects, the identifving of the plurality of PLMNs may include identitving a plurality of
PLMNs associated with a carrier frequency.

{8119} In some implementations, the circuit/module for determining 720 of FIG. 7
performs the operations of block 902, In some implementations, the code for
determiming 740 of FIG. 7 is executed to perform the operations of block 902,

{3111} At block 904, the apparatus broadcasts the at least one indication. In some
aspects, the at least one indication may be broadcast via a physical broadcast channel.
{0112} In some umplementations, the circuit/module for broadeasting 724 of FiG. 7
performs the operations of block 904, In some implementations, the code for
broadcasting 744 of FIG. 7 is exccuted to perform the operations of block 904,

{3113} In some aspects, the process 900 may further mclude, afier broadcasting the at
least one mndication, establishing a connection with a user equipment (UE} and sending
aystem mformation to the UE via umicast signaling over the connection. Here, the
system information may mclude: access class barring information, a cell identifier, a
cell selection parameter, a cell reselection parameter, a physical layer configuration for
random access, physical laver configuration information for paging, a tracking area, or
any combination thereof.

{0114} In some aspects, the process 900 may further mclude sending to a user
equipment an ndication of the mapping of the at least one mdication to the at least one
PLMN.

10115} In some aspects, the process 900 may include any combination of the above

operations.

Third Example Process

[0116] FIG. 10 illustrates a process 1000 for communication in accordance with some
aspects of the disclosure. One or more aspects of the process 1000 mav be used m
conjunction with {¢.g., in addition to or as part of) the process 800 of FIG. 8, the process
500 of FIG. 9, or the process 13006 of FIG. 13, The process 1000 may take place within
a processing circutt {¢.g.. the processing circuit 710 of FIG. 7), which may be located in
a gNB, a TRP, a BS, an eNB, a UE, a CPE, or some other suitable apparatus. Of
course, 1n varigus aspects within the scope of the disclosure, the process 1600 may be
implemented by any suitable apparatus capable of supporting communication-related

operations.
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{0117} At block 1002, an apparatus (¢.g., a gNB) broadcasts at least one indication. For
example, the operations of biock 1002 may correspond to the operations of block 804 of
Fi(G. &, block 904 of FIG. 9, or block 1306 of FIG. 13.

{6118} In some mmplementations, the circuit/module for broadcasting 724 of FIG. 7
performs the operations of block 1002.  In some implementations, the code for
broadeasting 744 of FIG. 7 1s executed to perform the operations of block 1002,

10119} At block 1004, the apparatus establishes a random access channel (RACH)
procedure with a user equipment (UE).

{8126} In some mmplementations, the circuit/module for establishing 726 of FiG. 7
performs the operations of block 1004, In some implementations, the code for
cstablishing 746 of FIG. 7 is executed to perform the operations of block 1004,

{1121} At block 1006, the apparatus sends system mformation to the UE via unicast
signaling during the RACH procedure or afier RACH procedure 1s completed.  For
example, the operations of block 1006 may correspond to the operations of block 1308
of FIG. 13, In some aspects, the system information may include: at least one non-celi-
related parameter, at least one PLMN identifier, physical configuration mformation, or
any combination thereof.

{6122} In some implementations, the circuit/module for sending 728 of FIG. 7 performs
the operations of block 1006. In some wmplementations, the code for sending 748 of
FIGz. 7 1s executed to perform the operations of block 1006,

10123} In some aspects, the process 1000 may mclude any combination of the above

operations.

Fourth Example Process

{0124} FIG. 11 illustrates a process 1100 for communication in accordance with some
aspects of the disclosure. One or more aspects of the process 1100 may be used in
conjunction with {e.g., in addition to or as part of} the process 800 of FIG. 8, the process
G500 of FIG. 9, or the process 1300 of FIG. 13, The process 1100 may take place within
a processing circutt {¢.g.. the processing circuit 710 of FIG. 7), which may be located in
a gNB, a TRP, a BS, an eNB, a UE, a CPE, or some other suitable apparatus. Of
course, 1n varigus aspects within the scope of the disclosure, the process 1100 may be
implemented by any suitable apparatus capable of supporting communication-related

operations.
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{0125} At block 1192, an apparatus (e.g.. a gNB) broadcasts at least one indication. For
example, the operations of biock 1102 may correspond to the operations of block 804 of
Fi(G. &, block 904 of FIG. 9, or block 1306 of FIG. 13.

{0126} In some implementations, the circuit/module for broadcasting 724 of FIG. 7
performs the operations of block 1102, In some implementations, the code for
broadeasting 744 of FIG. 7 1s executed to perform the operations of block 1102,

13127F At block 1104, the apparatus establishes a connection with a user equipment
(UE).

{8128} In some mmplementations, the circuit/module for establishing 726 of FiG. 7
performs the operations of block 1104, In some implementations, the code for
cstablishing 746 of FIG. 7 is executed to perform the operations of block 1104,

[129] At block 1106, the apparatus sends system mformation to the UE via unicast
signaling over the connection. For cxample, the operations of block 1106 may
correspond to the operations of block 1308 of FIG. 13. In some aspects, the svstem
mformation may include: access class bamng information, a cell identifier, a cell
selection parameter, a cell reselection parameter, a physical layer configuration for
random access, physical layer configuration information for paging, a tracking area, or
any combination thereof,

{3130} In some aspects, the process 1100 may include anyv combination of the above

operations.

Fifth Exannle Process

{8131} FIG. 12 illustrates a process 1200 for communication m accordance with some
aspects of the disclosure. One or more aspects of the process 1200 may be used in
conjunction with {¢.g., m addition to or as part of} the process 800 of FIG. 8, the process
900 of FIG. 9, or the process 1300 of FIG. 13. The process 1200 may take place within
a processing circuit {e.g., the processing circuit 710 of FIG. 7), which may be located in
a gNB, a TRP, a BS, an eNB, a UE, a CPE, or some other suitable apparatus. Of
course, in various aspects within the scope of the disclosure, the process 1200 may be
mmplemented by any suitable apparatus capable of supporting communication-related
operations.

10132} At block 1202, an apparatus {¢.g., a gNB) determines at least one mappng of at
least one indication to at least one configuration of system wmformation {e.g., as m the

process 800 or the process 13003 and/or at least one PLMN (e.g., as in the process 900},
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{0133} In some implementations, the circuit/module for determining 720 of FIG. 7
performs the operations of block 1202, In some mmplementations, the code for
determining 740 of FIG. 7 is executed to perform the operations of block 1202

{0134} At block 1204, the apparatus scnds to a UE an indication of the mapping of
block 1202.

{135} In some implementations, the cirant/module for sending 728 of FIG. 7 performs
the operations of block 1204, In some implementations, the code for sending 748 of
FI1G. 7 is executed to perform the operations of block 1204,

{8136} In some aspects, the process 1200 may mclude any combination of the above

operations.

Sixth Example Process

{3137} FIG. 13 diustrates a process 1300 for communication in accordance with some
aspects of the disclosure. The process 1300 may take place within a processing circoit
{c.g., the processing circuit 710 of FiG. 7}, which may be located in a gNB, a TRP, a
BS, an ¢NB, a UE, a CPE, or some other suitable apparatus.  Of course, in varnous
aspects within the scope of the disclosure, the process 1300 may be implemented by any
suitable apparatus capable of supporting communication-related operations.

[0138] At block 1302, an apparatus (e.g., a gNB) maintaining a set of svstem
information comprising a first subset of svstem information and a second subset of
system information. In some aspects, the first subset may include information to be sent
m a compressed form {¢.g., by broadcasting an indication) and the second subsct may
melude information 1o be sent m an uncompressed form (e.g.. sent via unicast
signaling). In some aspects, the first subset of system information may include: at least
one non-cell-related paramcter, at least one PLMN identifier, phvsical configuration
mformation, or any combination thereof. In some aspects, the second subset of svstem
mformation may include: access class bamring mmformation, a cell identifier, a cell
selection parameter, a cell reselection parameter, a physical layer configuration for
random access, physical laver configuration information for paging, a tracking arca, or
anv combination thereof

18139} In some mmplementations, the circuit/module for maintamming 730 of FiG. 7
performs the operations of block 1302, In some implementations, the code for

maintainmg 730 of FIG. 7 18 executed fo perform the operations of block 1302,
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{0140} At block 1304, the apparatus deternuncs at lcast one indication mapped to at
least one configuration of the first subset of system information. In some aspects, the at
lcast one indication may indicate whether the at least one configuration is valid. In
some aspects, a decision of whether to broadcast the at least one indication {¢.g., instead
of broadcasting the first subset of svstem information) may be made based on a
determination of whether a link budget for the apparatus 1s limited {(e.g., the hnk budget
1s less than or equal to a threshold). As discussed herein, a link budget may be himited if
beamforming is used to send system information.  Thus, a decision of whether to
broadcast the at least onc mdication may be based on whether beamforming 18 being
psed.

{0141} The deterounation may take different forms mn different implementations. In
some aspects, the deternunation of the at least one indication may include generating the
at least one indication as a random number. In some aspects, the determination of the at
cast one ndication may include generating the at least one indication as a function of a
list of configurations of system information. fn some aspects, the deterination of the
at least one mdication may include: identifying a plarality of configurations of the first
subget of system information, and identifying, for each of the plurality of
configurations, a corresponding indication for that particular configuration.

[3142] In some implementations, the circuit/module for determining 720 of FIG. 7
performs the operations of block 1304, In some implementations, the code for
determining 740 of FIG. 7 is executed to perform the operations of block 1304.

{0143} At block 1306, the apparatus broadcasts the at ecast one indication. [n some
aspects, the at least one indication may be broadcast via a physical broadcast chamnel.
{0144} In some implementations, the circuit/module for broadeasting 724 of FIG. 7
performs the operations of block 1306, In some mmplementations, the code for
broadcasting 744 of FIG. 7 1s executed to perform the operations of block 1306,

[3145] At block 1308, the apparatus sends the second subset of system information. In
some aspects, the sccond subset of system wnformation may be semt via unicast
signaling. For example, the process 1300 may include, after broadcasting the at least
ong mdication, establishing a random access channel (RACH) procedure with a user
equipment {(UE), wherein the second subset of systern mformation is sent to the UE via
upicast signaling during the RACH procedure or after the RACH procedure is
completed. As another example, the process 1300 may include, afier broadcasting the at

least one ndication, establishing a connection with a user equipment (UE), wherem the
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second subset of system information s sent to the UE via unicast signaling over the
connection.

{8146} In some mmplementations, the circuit/module for sending 728 of FIG. 7 performs
the operations of block 1308, In some vmplementations, the code for sending 748 of
FIG. 7 18 executed to perform the operations of block 1308,

{3147} In some aspects, the process 1300 may further include sending to a user
equipment an ndication of the mapping of the at lcast one indication to the at least one
configuration of the first subset of system information. In some implementations, the
circuitmodule for sending 728 of FIG. 7 performs this operation.  In some
mnplementations, the code for sending 748 of FIG. 7 is executed to perform this
operation.

[3148] In some aspects, the process 1300 may include any combination of the above

operations.

Second Example Apparatus

{6149} FIG. 14 ilustrates a block diagram of an example hardware implementation of
an apparatas 1400 configured to communicate according to one or more aspects of the
disclosure. The apparatus 1400 could embody or be implemented within a UE, a CPE, a
TRP, a base station (BS), an eNode B {eNB}, a gNode B (gNB), or some other type of
device that supports wireless communication. In various implementations, the
apparatus 1400 could embody or be implemented within an access terminal, an access
point, or some other type of device. In various implementations, the apparatus 1400
could embody or be implemented within a mobile phone, a smart phone, a tablet, a
portable computer, a server, a personal computer, a sensor, an alarm, a vehicle, a
machine, an entertainment device, a medical device, or anv other clectronic device
having circuitry.

{3130} The apparatus 1400 includes a commumication mterface (c.g., at least one
transceiver) 1402, a storage medium 1404, a user interface 1406, a memory device 1408
{(c.g.. storing svstem information 1418), and a processing circuit 1410 (c.g.. at least one
processor).  In various implementations, the user mterface 1406 may include one or
more of a keypad, a display, a speaker, a microphone, a touchscreen display, of some
other circuitry for receiving an input from or sending an output to a user. The

comnnication interface 1402 may be coupled to one or more antennas 1412, and may
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mchude a transmitter 1414 and a recetver 1416, In general, the components of FIG. 14
may be similar to corresponding components of the apparatus 700 of FIG. 7.

18151} According to one or more aspects of the disclosure, the processing circuit 1410
may be adapted to perform any or all of the features, processes, functions, operations
and/or routines for any or all of the apparatuses described herein.  For example, the
processing circait 1410 may be configured to perform any of the steps, functions, and/or
processes described with respect to FIGs. 1 - 6 and 15 - 21 As used herein, the term
“adapted” in relation to the processing circuit 1410 may refer to the processing circuit
1410 bemg one or more of configured, emploved, implemented, and/or programmed to
perform a particular process, function, operation and/or routing according to various
features described herein.

{3152} The processing circuit 1410 may be a specialized processor, such as an
application-specific integrated circuit (ASIC) that serves as a means for (¢.g., structure
for) carrving out any one of the operations described in conjunction with FIGs. 1 - 6 and
15 - 21. The processing circuit 1410 serves as one example of a means for transmitting
and/or a means for recetving. In various implementations, the processing circuit 1410
may provide and/or incorporate, at least in part, the functionality described above for
the second apparatus 204 (e.g., the system information acquisition controlier 212} of
FIG. 2.

{3133} According to at least one example of the apparatus 1400, the processing circuott
1410 may mclude one or more of a circuit/module for maintaining 1420, a
circuit/moduie  for recctving 1422, a circnit/module for determining 1424, a
circuit/module for establishing 1426, or a circuit/module for sending 1428, In some
aspects, the circuit/module for maintaining 1420, the circuit/module for receiving 1422,
the circuit/module for deternining 1424, the circuit/module for establishing 1426, or the
circuit/module for sending 1428 may provide and/or incorporate, at least m part, the
functionality described above for the second apparatus 204 (e g, the system information
acquisition controlier 212) of FIG. 2.

{0154} As mentioned above, programming stored by the storage medium 1404, when
executed by the processimg circuit 1410, causes the processing circutt 1410 to perform
one or more of the various functions and/or process operations described herein. For
cxample, the programuming may cause the processing circuit 1410 to perform the
various functions, steps, and/or processes descrnibed herein with respect to FiGs. 1 -6

and 13 - 21 in various implementations. As shown in FIG. 14, the storage mediom 1404
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may include one or more of code for maintaining 1430, code for recciving 1432, code
for determinmg 1434, code for catablishing 1436, or code for sending 1438, In varous
implementations, the code for maintaining 1430, the code for receiving 1432, the code
for determuning 1434, the code for establishing 1436, or the code for sending 1438 may
be executed or otherwise used to provide the fimctionality described herein for the
circait/module for mamtaining 1420, the circuit/modole for receiving 1422, the
circuit/module for determining 1424, the circuit/module for establishing 1426, or the
circuit/modulie for sending 1428.

{8155} The circuitymodule for mamtaning 1420 may mclude crowmtry  and/or
programming {¢.g., code for mamtaining 1430 stored on the storage medium 1404)
adapted to perform scveral functions relating to, for exampie, maintaining a mapping.
In some aspects, the circuit/module for maintaining 1420 {¢.g., a means for maintaming)
may correspond to, for example, a processing circuit.

10156} Imitially, the circuit/module for maintaining 1420 may obtain information that is
to be maintained. For example, the circuit/module for maintaming 1420 may obtain
mfommation {e.g., from the memory device 1408, the circuit/module for receiving 1422,
or some other component of the apparatus 1400} regarding different mappings and
corresponding information {¢.g., configuration of system information and/or PLMNsg).
The circuit/module for maintaining 1420 may then store the obtained mformation. In
addition, the circait/module for maintaining 1420 may ocutput an indication of the
mapping {.g., in response 10 a reguest) to the circuit/module for determining 1424, the
memory device 1408, or some other component of the apparatus 1400,

[0157] The circuit/module  for receiving 1422 may include civeuitry  and/or
programming {e.g., code for receiving 1432 stored on the storage medium 1404)
adapted to perform several functions relating to, for example, receiving mformation. In
some scenarios, the circuit/module for receiving 1422 may obtain mformation {¢.g.,
from the communication interface 1402, the memory device, or some other component
of the apparatus 1400} and process (¢.g., decode) the information. In some scenarios
{c.g., if the circuit/module for receiving 1422 is or includes an RF receiver), the
circutt/module for receiving 1422 may recerve mformation directly from a device that
transmitted the information. In either case, the circuit/module for receiving 1422 may
output the obtained information to another component of the apparatus 1400 {c.g., the
circuit/module for determiming 1424, the memory device 1408, or some other

component}.
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{0158} The circuit/module for receiving 1422 {(e.g., a means for receiving) may take
various forms. In some aspects, the circuit/module for receiving 1422 may correspond
to, for example, an interface {e.g. a bus interface, a send/receive interface, or some
other type of signal mterface), a communication device, a transceiver, a receiver, ot
some other similar component as discussed herein.  In some mmplementations, the
commumication nterface 1402 includes the circwmt/module for receiving 1422 and/or the
code for receiving 1432, In some implementations, the circuit/module for receiving
1422 and/or the code for receiving 1432 is configured to control the conununication
mterface 1402 (e.g., a transceiver or a receiver) to receive mformation.

8159} The circuit/modole for determining 1424 may include circwitry  and/or
programming {¢.g., code for determining 1434 stored on the storage medium 1404)
adapted to perform several functions relating to, for example, determining information
{e.g., determining a valid configuration of system nformation, determining whether
mformation has changed or expired, determining whether a configuration has changed
or expired, or determining a PLMN})  In some aspects, the circuit/module for
determining 1424 {e.g.. a means for determimng) may correspond to, for example, a
processing circuit.

{0168} Inmally, the circuit/module for deternuning 1424 may obtain information upon
which the determination is to be based. For example, the circuit/module for
determining 1424 may obtain {¢.g., from the memory device 1408, the circuit/module
for receiving 1420, or some other component of the apparatus 1400} mmformation
regarding a mapping and at least one received indication, information regarding
maintained system information, information regarding a physical laver configuration, or
mformation regarding PLMNs.  The circuit‘module for deiermining 1424 may then
make the determination based on the obtained imformation.  For example, the
circuit/module for determining 1424 may determine at least one valid configuration of
system information (e.g., based on a mapping and at least one received mdication) as
discussed herein {e.g., in conjunction with FIGs. 2 - 6}, As another ¢xample, the
circuit/module for deternvinimng 1424 may determine that system information maintained
at the apparatus (400 has changed or has expired as discussed herein {cg.. in
compunction with FiGs. 2 - 6).  As yet another example, the circuit/module for
determiming 1424 may determine that a physical laver configuration has changed or has
expited as discussed heremn (e.g., based on a mapping and at least one received

mdication} as discussed heremn {g.g., in comjunction with FIGs. 2 - 6}, As a further

B
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example, the circuit/module for detormining 1424 may determine at least one PLMN
with which communication can be established (c.g., based on a mapping and at least one
recetved indication} as discussed herein {e.g., in conjunction with FiGs. 2 - 63, The
circuit/module for determining 1424 may then output an indication of the determination
{c.g., to the circuit/module for establishung 1426, the memory device 1408, or some
other component},

10161} The circuitmodule for establishing 1426 may mchude cicontry  and/or
programming {(c.g., code for cstablishing 1436 stored on the storage medium 1404)
adapted to perform several functions relating to, for example, cstablishing a form of
communication. In some aspects, the circuit/module for establishing 1426 (c.g., a
means for establishing) may correspond to, for example, a processing circuit,

{3162} In some implementations, the communication 1 established based on at least one
criterion.  Thus, in some implementations, the circuit/module for establishing 1426
receives an indication of the at least one criterion. The circwit/module for establishing
1426 then takes the appropriaie action (¢.g., via the comamunication interface 1402} 1o
establish the desired communication {¢.g., with another apparatus}. For example, the
circutt/module for establishing 1426 may establish a RACH procedure with another
apparatus according to at least onc valid configuration of svstem information and/or
establish communication with another apparatus according to at least one valid
configuration of system information, as discussed hercin {(e.g., in conjanction with FIGs.
2 - 6). Ag ancther gxample, the circuit/module for gstablishing 1426 may establish &
RACH procedure with another apparatus associated with a parficular PLMN (or
particular PLMNs) and/or establish communication with another apparatus associated
with a particular PEMN (or particular PLMNg), as discussed herein (e.g.. in conjunction
with FiGs. 2 - 6).

{3163} The arcuit/module for sending 1428 mav include circuitry and/or programming
{e.g., code for sending 1438 stored on the storage mediam 1404} adapted to perform
several functions relating to, for example, sending {(o.g., transmitting} information. In
some implementations, the circuit/module for sending 1428 may obtain information
{¢c.g., from the circuit/module for determining 1420, the memory deviee 1408, or some
other component of the apparatus 1400}, process the information {c.g., encode the
mformation for transmission), and send the information to another component {¢.g., the
transmitter 1414, the communication mterface 1402, or some other component} that will

transmit the mformation to another device. In some scenarios {eg., if the
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circuit/module tor sending 1428 includes a transnutier), the circuit/module for sending
1428 transoits the information directly to another device (e.g., the ultimate destination)
via radic frequency signaling or some other type of signaling suitable for the applicable
communication medium.

{3164} The circuit/module for sending 1428 {c.g., a means for sending) may take
various forms. In some aspects, the circut/module for sending 1428 may correspond to,
for example, an interface {¢.g., a bus interface, a send/receive interface, or some other
type of signal mtertace), a communication device, a {ranscciver, a transmitter, or some
other similar component as discussed herein. In some implementations, the
communication interface 1402 includes the circuit/module for sending 1428 and/or the
code for scnding 1438, In some tmplementations, the circuit/module for sending 1428
and/or the code for sending 1438 15 configured to control the communication interface

1402 {e.g., a transceiver or a transmittter} to send mformation.

Seventh Example Process

{8163} FIG. 15 illustrates a process 1500 for communication m accordance with some
aspects of the disclosure. The process 1500 may take place within a processing circuit
{c.g., the processing circuit 1410 of FIG. 14), which may be located m a UE, a CPE, a
TRP, a BS, an eNB, a gNB, or some other suitable apparatus. Of course, m various
aspects within the scope of the disclosure, the process 1500 may be implemented by any
suttable apparatus capable of supporting communication-related operations,

{0166} At block 1502, an apparatus {(c.g., a UE) maintains a mapping bctween
mdications and configurations of system information. In some aspects, the process
1500 may farther inclode receiving the mapping from a network entity.  In some
aspects, the mapping may be preconfigured in the apparatus {e.g., in a subscriber
wdentity module).

{8167} The system information may take different forms n different mmplementations.
in some aspects, the system information mayv include: access class barring information,
a cell identificr, a coll selection parameter, a cell reselection parameter, a physical laver
configuration for random access, physical layer configuration information for paging, a
tracking area, or any combination thereof. In some aspects, the system information may
nchude: at least one non-cell-related parameter, at least one PLMN identifier, physical

configuration information, or any combination thereof.
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[0168] In some unplementations, the circuit/module for mamtating 1420 of FIG. 14
performs the operations of block 1502, In some mmplementations, the code for
maintaining 1430 of FIG. 14 1s executed to perform the operations of block 1502,

{3169} At block 1504, the apparatus receives at least one indication. In some aspects,
the at least one indication may be received via a physical broadcast channel.

{8178] In some implementations, the circuit/module for receiving 1422 of FIG. 14
performs the operations of block 1504, In some implementations, the code for receiving
1432 of FIG. 14 1s cxecuted to perform the operations of block 1504,

{8171} At block 1506, the apparatus determines, based on the mapping and the received
at least one indication, at least one valid configuration of system information.

{0172] In some implementations, the circuit/module for determining 1424 of FIG. 14
performs the operations of block 1306, In some implementations, the code for
determining 1434 of FIG. 14 is executed to perform the operations of block 1506.

13173} In some aspects, the process 1500 may mclude any combination of the above

operations.

Fighth Examople Process

{6174} FIG. 16 illustrates a process 1600 for communication in accordance with some
aspects of the disclosure. One or more aspects of the process 1600 may be used in
conjunction with {g.g., in addition to or as part of) the process 1500 of FIG. 15, The
process 1600 may take place within a processing circuif {c.g., the processing circuit
1410 of FIG. 14), which may be located m a UE, a CPE, a TRP, a BS, an ¢NB, a gNB,
or some other suitable apparatus. Of course, in various aspects within the scope of the
disclosure, the process 1600 may be implemented by any suitable apparatus capable of
supporting communication-related operations.

[3175] At block 1602, an apparatus (¢.g. a UE) mamiains a mapping between
indications and public land mobile networks (PLMNs}. In some aspects, the process
1600 may further mclude receiving the mapping from a network entity. In some
aspects, the mapping may be preconfigured in the apparatus {¢.g., in a subscriber
identity module).

[8176] In some implementations, the circuit/module for maintaining 1420 of FiG, 14
performs the operations of block 1602, In some implementations, the code for

maintainmg 1430 of FIG. 14 1s executed to perform the operations of block 1602,
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{0177} At block 1604, the apparatus receives at least one indication {¢.g., reccives at
least one other indication). In some aspects, the at least one indication may be received
via a physical broadcast channel. In some aspects, the at least one indication may be
mapped to at least one physical configuration parameter.

{1178} In some implementations, the circuit/module for receiving 1422 of FIG. 14
performs the operations of block 1604, In some implementations, the code for receiving
1432 of FIG. 14 is cxecuted to perform the operations of block 1604,

{0179} At block 1606, the apparatus determines, based on the mapping and the received
at least one indication, at least one public land mobile network (PLMN} with which
communication can be established.

{0188 In some implementations, the circuit/module for determining 1424 of FiG. 14
performs the operations of block 1606, In some implementations, the code for
determining 1434 of FIG. 14 is executed to perform the operations of block 1606.

13181} In some aspects, the process 1600 may further nchide establishing a random
access chamnel (RACH) procedure with another apparatus associated with the
determined at least one PLMN; and receiving systemn information via unicast signaling
during the RACH procedare or after RACH procedure 1s completed. In some aspecis,
the system information may include: at least one non-cell-related parameter, at least one
PLMN identifier, physical configuration information, or any combination thereof. In
some aspects, the system information may include: access class barring information, a
cell wdentifier, a cell selection parameter, a cell reselection parameter, a phyvsical layer
configuration for random access, physical layer configuration information for paging, a
tracking arga, or any combination thereof,

{8182} In some aspects, the process 1600 may include any combination of the above

operations.

Ninth Example Process

10183} FIG. 17 dhustrates a process 1700 for communication in aceordance with some
aspects of the disclosure. Ouve or more aspects of the process 1700 may be used in
conjunction with {¢.g., in addition to or as part of} the process 1500 of FIG. 15, the
process 1600 of FIG. 16, or the process 2106 of FIG. 21, The process 1700 may take
place within a processing circuit (e.g., the processing circuit 1410 of FIG. 14), which
may be located in a UE, a CPE, a TRP, a BS, an eNB, a gNB, or some other suitable

apparatus. OfF course, in vartous aspects within the scope of the disclosure, the process
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1706 mav be umplemented by any suitable apparatus capable of supporting
communication-related operations,

{0184} At block 1702, an apparatus {¢.g., a UE) receives a mapping {¢.g.. of the process
1500, the process 1600, or the process 2100) from a network entity {(e.g., a gNB).

[185] In some implementations, the circuit/module for receiving 1422 of FIG. 14
performs the operations of block 1702, In some implementations, the code for receiving
1432 of FIG. 14 is executed to perform the operations of block 1702.

{0186} At block 1704, the apparatus mamtains the mapping. For cxample, the
operations of block 1704 may correspond to the operations of block 1502 of FIG. 15,
block 1602 of FIG. 16, or block 2102 of FIG. 21,

{0187} In some implementations, the circuit/module for maudaining 1420 of FIG. 14
performs the operations of block 1704, In some implementations, the code for
matntaining 1430 of FIG. 14 1s executed to perform the operations of block 1704,

10188] In some aspects, the process 1700 may mclude any combination of the above

operations.

Tenth Example Process

[0189] FIG. 18 illustrates a process 1800 for communication in accordance with some
aspects of the disclosure. One or more aspects of the process 1800 mayv be used m
conjunction with {¢.g., m addition to or as part of) the process 1500 of FIG. 15, the
process 1600 of FIG. 16, or the process 2100 of FIG. 21, The process 1800 may take
place within a processing circutt {c.g., the processing circutt 1410 of FIG. 14), which
may be located m a UE, a CPE, a TRP, a BS, an ¢NB, a gNB, or some other suitable
apparatus. Of course, in various aspects within the scope of the disclosure, the process
1800 may be implemented by anv suitable apparatus capable of supporting
communication-related operations.

{3190} At block 1802, an apparatus (c.g., a UE) establishes a random access channel
{RACH) procedure with another apparatus. In some aspects, the RACH procedure may
be cstablished according to the at least one valid configuration of system information of
the process 1500 or the process 2100, In some aspects, the RACH procedure may be
cstablished with another apparatus that is associated with the at least one PLMN

determined in the process 1600,



WO 2018/103470 PCT/CN2017/107785

38

{0191} In some unplementations, the circuit/module for establishing 1426 of FIG. 14
performs the operations of block 18502, In some mmplementations, the code for
establishing 1436 of FIG. 14 is executed to perform the operations of block 1802.

{0192} At block 1804, the apparatus receives system information via unicast signaling
during the RACH procedure or after the RACH procedure 1s completed. In some
aspects, the system information may include: at least one non-celi-related parameter, at
feast one PLMN identifier, physical configuration information, or any combination
thercof.

{0193} In some mmplementations, the curcuit/module for receiving 1422 of FIG. 14
performs the operations of block 1804, In some tmplementations, the code for receiving
1432 of FIG. 14 is executed to perform the operations of block 1804,

[3194] In some aspects, the process 1800 may mclude any combination of the above

operations.

Eleventh Example Process

{8193} FIG. 19 illustrates a process 1900 for communication m accordance with some
aspects of the disclosure. One or more aspects of the process 1900 may be used in
conjunction with (e.g., in addition o or as part of} the process 1500 of FIG. 13, the
process 1600 of FIG. 16, or the process 2100 of FIG. 21, The process 1900 may take
place within a processing circuit {¢.g., the processing circuit 1410 of FiG. 14), which
may be located in a UE, a CPE, a TRP, a BS, an ¢NB, a gNB, or some other suitable
apparatus. Of course, in various aspects within the scope of the disclosure, the process
1900 may be mmplemented by anyv suitable apparatus capable of supporting
communication-related operations.

{0196} Ar block 1902, an apparatus (c.g., a UE) cstablishes communication with
another apparatus. In some aspects, the communication may be established according to
the at least one valid configuration of system mformation of the process 1300 or the
process 2100, In some aspects, the apparatus may be associated with the at least ong
PLMN determined in the process 1600,

[8197] In some mmplementations, the circuit/module for establishing 1426 of FIG. 14
performs the operations of block 1902, In some implementations, the code for
establishing 1436 of FIG. 14 is executed to perform the operations of block 1902.

[198] At block 1904, the apparatus receives svsiem information from the other

apparatus after establishing the communication of block 1902,
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{0199} In some 1mplementations, the curcuit/module for receiving 1422 of FiG. 14
performs the operations of block 1904, In some mmplementations, the code for receiving
1432 of FIG. 14 is executed to perform the operations of block 1904,

[0208] In some aspects, the process 1900 may include any combination of the above

operations.

Twelfth Example Process

{0201} FIG. 20 illustrates a process 2000 for communication i accordance with some
aspects of the disclosure. One or more aspects of the process 2000 may be used in
conjunction with (e.g., 1n addition to or as part of} the process 1500 of Fi(z. 15, the
process 1600 of FiG. 16, or the progess 2100 of FIG. 21, The process 2000 may take
place within a processing circuit {¢.g., the processing civeuit 1410 of FiG. 14), which
may be located m a UE, a CPE, a TRP, a BS, an eNB, a gNB, or some other suitable
apparatus. OF course, in vanious aspects within the scope of the disclosure, the process
2000 mayv be wmplemented by anv suitable apparatus capable of supporting
communication-related operations.

10202} At block 2002, an apparatus {¢.g., a UE) determines that system nformation
maintained at the apparatus has changed or has expired and/or that a physical layer
configuration has changed or has expired.

{0203] In some mplementations, the circuit/modale for determiming 1424 of FIG. 14
performs the operations of block 2002, In some mmplementations, the code for
determining 1434 of FIG. 14 s executed to perform the operations of block 2002,

18204} At block 2004, the apparatus sends a request for svstem information {e.g, a
request for additional system information) as a result of the determination of block
2002,

[0205] In some implementations, the circuit/module for sending 1428 of FIG. 14
performs the operations of block 2004, In some implementations, the code for sending
1438 of FIG. 14 is cxecuted to perform the operations of block 2004,

[0206] In some aspects, the process 2000 may mchude any combination of the above
operations.

Thirteenth Example Process

{0207 FIG. 21 illustrates a process 2100 for communication in accordance with some

aspects of the disclosure. The process 2100 may take place within a processing circoit
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{c.g., the processing circuit 1410 of FIG. 14), which may be located m a UE, a CPE, a
TRP, a BS, an eNB, a gNB, or some other suitable apparatus. Of course, i various
aspects within the scope of the disclosure, the process 2100 may be implemented by any
suitable apparatus capable of supporting communication-related operations.

[0208] At block 2102, an apparatus (¢.g. a UE) mamiains a mapping between
mdications and configurations of a first subset of a sct of system information. In some
aspects, the process 2100 may further clude receiving the mapping from a network
entity.  In some aspects, the mapping may be preconfigured in the apparatus {¢.g, in a
subscriber identity module}.

18209} In some implementations, the circuit/module for maintaining 1420 of FiG, 14
performs the operations of block 2102, In some implementations, the code for
maintainmg 1430 of FIG. 14 1s executed to perform the operations of block 2102,

{8210} At block 2104, the apparatus receives at least one indication. In some aspects,
the at fcast one indication may be received via a physical broadcast channel.

{0211} In some 1mplementations, the cureuit/module for receiving 1422 of FiG. 14
performs the operations of block 2104, In some mmplementations, the code for receiving
1432 of FIG. 14 is executed to perform the operations of block 2104

[0212] At block 2106, the apparatus determines, based on the mapping and the received
at least one mdication, at least one valid configuration of the first subset of system
information. In some aspects, the first subset of system mformation may include: at
least one non-cell-related parameter, at least ome PLMN identificr, physical
configuration information, or any combination thercof.

[8213] In some implementations, the circuit/module for determuning 1424 of FIG. 14
performs the operations of block 2106, In some implementations, the code for
determining 1434 of FIG. 14 1s executed to perform the operations of block 2106,

[8214] At block 2108, the apparatus receives a second subset of the set of svstem
nformation. In some aspects, the second subset of system information may include:
access class barring information, a cell identifier, a cell selection parameter, a cell
resclection parameter, a phyvsical laver configuration for random access, physical layer
configuration information for paging, a tracking area, or any combination thereof.

{0215] In some aspects, the at least one indication may be received via unicast
signaling. For cxample, the process 2100 may include establishing a random access
channel (RACH) procedure with ancther apparatus according to the at least one valid

configuration of the first subset of system mformation, wherein the second subset of
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system information is received via umicast signaling during the RACH procedure or
after the RACH procedure 1s completed. As another example, the process 2100 may
inchude establishing communication with another apparatus according to the at least one
valid configuration of the first subset of system information, wherein the second subset
of system mformation is received from the other apparatus after establishing the
communication.

10216} In some implementations, the circuit/module for receiving 1422 of FiG. 14
performs the operations of block 2108, In some mplementations, the code for receiving
1432 of FIG. 14 is executed to perform the operations of block 2108,

{8217} In some aspects, the process 2100 may inclade any combination of the above

operations.

Additional Aspects

10218} In one aspect. the disclosure provides an  apparatus  configured for
communication that includes a memory device and a processing circuit coupled to the
memory device. The processing ciramnt 18 configured tor determine at least one
mdication mapped to at least one configuration of system information; and broadcast the
at least one mdication.

{0219} Another aspect of the disclosure provides a method for commumcation
mcloding: determining at least one indication mapped to at least one configuration of
system information; and broadcasting the at least ong indication.

{0220} Another aspect of the disclosure provides an apparatus comfigured for
communication. The apparatus including: means for determining at least one indication
mapped to at least one configuration of system information; and means for broadcasting
the at least one indication.

{8221} Another aspect of the disclosure provides a non-transitory computer-readable
medium storing computer-executable code, including code to: determine at least one
indication mapped to at least one configuration of system information; and broadcast the
at least one indication.

{8222} In one aspect, the disclosure provides an apparatus configured for
communication that inchides a memory device and a processing circuit coupled to the
memory device. The processing cireuit s configured to; maintain a mapping between

mdications and configurations of system information; receive at least one mdication;
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and determine, based on the mapping and the reccived at least one indication, at least
one valid configuration of system information.

10223} Another aspect of the disclosure provides a method for communication
mcluding: maintaining a mapping between indications and configurations of system
mformation; receiving at least one mndication; and determinming, based on the mapping
and the received at least one indication, at lgast one valid configuration of svstem
mformation.

{0224} Another aspect of the disclosure provides an apparatus comfigured for
communication. The apparatus includimg: means for maintaining a mapping between
mdications and configurations of system mformation; means for receiving at least one
indication; and means for determining, based on the mappmg and the received at least
one indication, at least one valid configuration of system mformation.

{8225} Ancther aspect of the disclosure provides a non-transitory computer-readable
mediom storing computer-executable code, mcluding code to: mantam & mapping
between indications and configurations of system information; receive at east one
mdication; and determine, based on the mappmg and the received at least one
indication, at least one valid configuration of system nformation.

[0226] Another aspect of the disclosure provides an apparatus configured for
communication that mcludes a memory device and a processing circuit coupled to the
memory device. The processing circait is configured to: determine at least one
indication mapped to at least one public land mobile network (PLMN}, and broadcast
the at feast one indication.

{8227 Another aspect of the disclosure provides a method for communication
mchuding: determining at least one indication mapped to at least one public land mobile
network (PLMN); and broadcasting the at least one indication.

[0228] Another aspect of the disclosure provides an apparatus configured for
communication. The apparatus inclading: means for determining at least one indication
mapped to at least one public land mobile network (PLMN); and means for
broadcasting the at least one indication.

[8229] Another aspect of the disciosure provides a non-transitorv computer-readable
medium storing computer-executable code, including code to: determine at least one
indication mapped to at least one public land mobile network (PLMN}; and broadcast

the at teast one ndication.
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{0230} Another aspect of the disclosure provides an apparatus comfigured for
communication that includes a memory device and a processing circuit coupled to the
memory device. The processing cireuit 15 configured to; maintain a mapping between
indications and public land mobile networks (PLMNs); receive at least one indication;
and deternune, based on the mapping and the received at least one indication, at least
one public land mobile network (PLMN) with which communication can be established.
198231} Ancther aspect of the disclosure provides a method for communication
mchuding: maintaining a mapping between indications and public land mobile networks
{(PLMNSs); recetving at least one mdication; and determining, based on the mapping and
the received at least one mndication, at least one public land mobile network (PLMN)
with which communication can be established.

{0232} Another aspect of the disclosure provides an apparatus configured for
commumication. The apparatus including: means for maintaining 3 mapping between
indications and public land mobile networks (PLMNs); means for receiving at least one
mdication; and means for determining, based on the mapping and the received at least
one indication, at least one public land mobile network (PLMN)} with which
communication can be established.

[0233] Another aspect of the disclosure provides a non-transitory computer-readable
medmm storing computer-executable code, mcluding code to: mamntain a mapping
between mdications and public land mobile networks (PLMNs); receive at least one
indication; and determing, based on the mappimg and the received at least one
mdication, at least one public land mobile network (PLMN} with which communication

can be established.

O

{08234} The examples set forth herein are provided to illustrate certain concepts of the
disclosure. Those of ordinary skill m the art will comprehend that these are merely
tHustrative 1o nature, and other examples may fall within the scope of the disclosure and
the appended claims. Based on the teachings herein those skilled in the art should
appreciate that an aspect disclosed herein may be implemented mdependently of any
other aspects and that two or more of these aspects may be combined in various ways.
For example, an apparatus may be implemented or a method may be practiced using any
number of the aspects set forth herein.  In addition, such an apparatus may be

implemented or such a method may be practiced using other structure, functionality, or
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structure and functionality 1o addition to or other than ovne or more of the aspects sct
forth herein.

10235} As those skilled in the art will readily appreciate, various aspecis described
throughout this disclosure may be extended to any suitable telecommunication systen,
network architecture, and communication standard. By way of example, various aspects
may be applicd to wide area networks, peer-to-peer network, local area network, other
suitable svstems, or any combination thereof, mncluding those described by vet-to-be
defined standards.

{8236} Many aspects are described n terms of sequences of actions to be performed by,
for example, elements of a computing device. It will be recognized that various actions
described herein can be performed by specific circuits, for example, central processing
units {CPUs), graphic processing units (GPUs), digital signal processors (DSPs),
application specific integrated circoits (ASICs), field programmable gate arrays
{(FPGAg), or various other types of gencral purpose or special purpose processors or
circuits, by program instructions being cxecuted by one or more processors, or by a
combination of both. Additionally, these sequence of actions described herein can be
considered to be embodied entirely withun any form of computer readable storage
mediwm having stored therein a corresponding set of computer instructions that upon
execution would cause an associated processor to perform the functionality described
herein. Thus, the various aspects of the disclosure may be cmbodied in a mumber of
different forms, all of which have been contemplated to be within the scope of the
claimed subject matter. In addition. for cach of the aspects described hercin, the
corresponding form of any such aspects may be described herem as, for example, “logic
configured to” perform the deseribed action.

{0237} Those of skill in the art will appreciate that information and signals may be
represented using any of a varnety of different technologies and techmigues. For
example, data, instractions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
violtages, currents, electromagnetic waves, magnetic ficlds or particles, optical ficlds or
particles, or any combination thereof,

10238} Further, those of skill m the art will appreciate that the various illustrative
logical blocks, modules, circuits, and algonthm steps described in connection with the
aspects disclosed herem may be mmplemented as electronic hardware, computer

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

10239} One or more of the components, steps, features and/or functions illustrated 1n
above may be rearranged and/or combined mto a single component, step, feature or
function or embodied in several components, steps, or functions. Additional ¢lements,
coraponents, steps, and/or functions may also be added without departing from novel
features disclosed herein. The apparatus, devices, and/or components illustrated above
may be configured to perform one or more of the methods, features, or steps described
herein. The novel algorithms described herein may also be efficiently implemented in
software and/or embedded in hardware.

{8244} It 1s to be understood that the specitic order or hierarchy of steps in the methods
disclosed is an illustration of example processes. Based upon design preferences, it is
understood that the specific order or hicrarchy of steps in the methods mayv be
rearranged. The accompanying method claims present elements of the various stepsin a
sample order, and are not meant to be himited to the specific order or hicrarchy
presented unless specifically recited therein.

10241} The methods, sequences or algorithias described in connection with the aspects
disclosed herein may be embodied directly i hardware, in a software module executed
by a processor, or i a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or anv other form of storage medium
known in the art. An example of a storage medium 1s coupled to the processor such that
the processor can read information from, and wrnite information to, the storage medium.
In the alternative, the storage medium may be integral to the proccssor.

{8242} The word “exemplary” 1s used herein to mean “serving as an example, mstance,

153

or illustration.” Any aspect described hercin as “exemplary™ ig not necessarily to be
construed as preferred or advantageous over other aspects. Likewise, the term “aspects”™
does not require that all aspects include the discussed feature, advantage or mode of

operation.
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10243} The termimology used herein is for the purpose of describing particular aspects
only and 1s not intended to be imiting of the aspects. As used herein, the simgular forms
“a,” “an” and “the” are intended to include the plural forms as well, unless the context
clearly indicates otherwise. K will be further understood that the terms “compriscs,”

ER A

“comprising,” “includes” or “including,’

3

when used herein, specify the presence of
stated features, infegers, steps, operations, elements, or components, but do not preclude
the presence or addition of one or more other features, integers, steps, operations,
clements, components, or groups thereof. Moroover, it is undersiood that the word “or”
has the same meaning as the Boolean operator “OR,” that s, it encompasses the
possibilities of “cither” and “both” and is not hmited to “exclusive or” (“XOR™), unless
expressly stated otherwise. It 15 also understood that the svmbol “/7 between two
adjacent words has the same meammg as “or” uniess expressiy stated otherwise.
Moreover, phrases such as “connected to,” “coupled to” or “in communication with” arg
not Himited to direct connections unless expressly stated otherwise.

9 s

10244} Any reference to an clement herein using a designation such as “first,” “second,”
and so forth does not generally limit the quantity or order of those clements. Rather,
these designations may be used herein as a convenient method of distinguishing
between two or more clements or instances of an clement. Thus, a reference to first and
second elements does not mean that only two clements may be used there or that the
first element must precede the second clement i some manner.  Also, unless stated
otherwise a set of elements may include one or morg ¢lements. In addition, terminology
of the form “at least one of'a, b, or ¢” or “a, b, ¢, or any combination thereof” used n
the description or the claims means “a or b or ¢ or any combination of these elements.”
For example, this terminology may include a, orb, or¢,oraand b, oraand ¢, oraand b
and ¢, or 2a, or 2b, or 2¢. or 2a and b, and so on.

{8245} As used herein, the ferm “deternuning” encompasses a wide variety of actions.
For example, “determining” may inclede calculating, computing, processing, deriving,
mvestigating, looking up {c.g., looking up in a table, a database or another data
structure), ascertaming, and the hike. Also, “determining” mayv include receiving {e.g.,
receiving information), accessing {¢.g., accessing data in a3 memory), and the like. Also,
“determining” may include resolving, selecting, choosing, establishing, and the like.
{0246} While the foregoing disclosure shows illustrative aspects, it should be noted that
various changes and modifications could be made herein without departing from the

scope of the appended claims. The functions, steps or actions of the method claims in
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accordance with aspects described herein need not be performed 1o anv particular order
uniless expressly stated otherwise. Furthermore, although elements may be described or
claimed in the singular, the plural is contemplated unless limitation to the singular is

explicitly stated.
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CLAIMS

What is Claimed is:

L. A method of communication for an apparatus, comprising;

mamtaining a set of system information comprising a first subset of system
information and a second subset of system information;

determining at least one indication mapped to at least one configuration of the
first subsct of systerm information;

broadcasting the at least one indication; and

sending the second subset of system information.

2 The method of claim 1, wherem the deternunation of the at least one
mdication comprises:

identifying a phurality of configurations of the {first subset of system information;
and

identifving, for each of the plurality of configurations, a corresponding

mdication for that particular configuration.

3 The method of clamm 1, wherem the at keast one indication is broadeast

via & physical broadeast chammel.

4. The method of claim I, wherein the determination of the at least one
imdication comprises:

generating the at least one indication as a random number.

3. The method of clamm 1, wherem the deternunation of the at least one
indication comprises:
generating the at least one indication as a function of a list of configurations of

system information.

6. The method of claim 1, further comprising;
after broadcasting the at least one indication, establishing a random access

channel (RACH) procedure with a user equipment (UE), wheremn the second subset of
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system information is sent to the UE via unicast signaling during the RACH procedure

or after the RACH procedure 15 completed.

7. The method of clam 1, wherein:

the first subset of system information comprises: at least one non-cell-related
parameter, at least one PLMN identifier, physical configuration mformation, or any
combination thereof: and

the second subset of systenm information comprises: access class barring
mformation, a cell wdentifier, a cell selection parameter, a cell reselection parameter, a
physical layer configuration for random access, physical laver configaration information

for paging, a tracking area, or any combination thereof.

8. The method of claim 1, further comprising:
after broadcasting the at least one indication, establishing a connection with a
user equipment {(UE}), wherein the second subset of systern information is sent to the UE

via unicast signaling over the connection.

Q. The method of claim 1, wheremn the at least one indication indicates

whether the at least one configuration s valid.

10, The method of clamm 1, further comprising:
sending to a user equipraent an mdication of a mapping of the at least one

mdication to the at least one configuration of the first subset of system information.

I The method of claim 1, further comprising:
determining at least one indication mapped to at least one public land mobile
network (PLMN); and

broadcasting the at least one indication mapped to at least ong PEMN.

12. The method of claim 11, wherein the determination of the at feast one
imdication mapped to at least one PLMN comprises:

identifying a plurality of PLMNs; and

wdentifying, for each of the plurality of PLMNs, a corvespondmg indication for

that particular PLMN.
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I3, The method of claim 12, wherein the identifyving of the plurality of

PLMNs comprises identifving a plurality of PLMNs associated with a carrier frequency.

14, The method of clamm 11, wherein the deternunation of the at least one
mdication mapped to at least one PLMN comprises:

generating the at least one indication mapped to at least one PLMN as a random
number; or

generating the at feast one indication mapped to at least one PLMN as a function

of a list of PLMN identifiers.

15, The method of claim 11, further comprising:

sending to a user eqaipment an mdication of a mapping of the at least one

mdication mapped to at least one PLMN to the at [cast one PLMN.

16, The method of claim 11, wherein the at least one mndication mapped fo at

least one PLMN is further mapped to at least ong physical configuration paramgter.

17. An apparatus for commumnication, comprising:
a memory device; and
a processing circuit coupled to the memory device, wherein the processing
circuit is configured to:

maintain a set of system information comprising a first subset of system
mtormation and a second subset of system information;

deternune at least one indication mapped to at least one configuration of
the first subset of system information;

broadcast the at least one indication; and

send the second subset of system information.

18, A method of commumication for an apparatus, comprising:
maintaining a mapping between indications and configurations of a first subset
of a sct of system information;

receiving at least one mdication;
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determining, based on the mapping and the received at least one indication, at
least one vahid configuration of the first subset of system mformation; and

receiving a second subset of the set of system information.

19 The method of claim 18, further comprising:

receiving the mapping from a network entity.

20, The method of claim 18, wherein the mapping is preconfigured m the
apparatus.
21 The method of claim 18, wherein the at least one mdication 1s received

via a physical broadeast channel.

22. The method of claim 18, further comprising:

establishing a random access channel {(RACH) procedure with another apparatus
according to the at least one vahd configuration of the first subset of sysiem
information,

wherein the second subset of system information is received via unicast

signaling durnng the RACH procedure or after the RACH procedure is completed.

23, The method of claim 18, further comprising:

establishing conununication with ancother apparatus according to the at least one
valid configuration of the first subset of system information,

wherein the second subset of system mformation is recetved from the other

apparatus after establishing the communication.

24, The method of claim 18, further comprising:

determining that system information maintained at the apparatus has changed or
has expired; and

sendmg a request tor additional system mformation as a result of the

determination.

23, The method of claim 18, further comprising:

deternmining that a phvsical layer configuration has changed or has expired; and
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sending a request for additional system nformation as a result of the

deternunation.

76, The method of claim 18, further comprising:

mantaining a mapping between indications and public land mobile networks
{(PLMNs};

receiving at least one other indication: and

determining, based on the mapping and the received at least one other indication,
at least one public land mobile network (PLMN) with which communication can be

established.

27. The method of claim 26, further comprising:

gstablishing a random access channel (RACH) procedure with another apparatus
associated with the determined at least one PLMN,

wherein the second subsct of system information is reccived via unicast

signaling during the RACH procedure or afier the RACH procedure is completed.

28, The method of claim 26, further comprising:

establishing communication with another apparatus associated with the
determined at least one PLMN,

wherein the second subset of system nformation is received from the other

apparatus after establishing the communication.

29. The method of claim 26, wherein the at least one other indication is

mapped to at least one physical configuration parameter.

30, An apparatas for communication, comprising:
a memory device; and
a processing circuit coupled to the memory device, wherein the processing
circuit is configured to:
maintain a mapping between indications and configurations of a first
subset of a set of system information;

receive at least one indication;
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determine, based on the mapping and the received at least one indication,
at least one valid configuration ot the first subset of system information; and

recetve a second subset of the set of system mformation,



PCT/CN2017/107785

WO 2018/103470

b TR . T s 3L 20 NOLLYOINNNIOD )| e
,m,zzm\e\ gswm 4o phi —f;_ ONIGNYHYOI 3INAON | ~

- \ "~ 5oz onouwonnmes |
% \\ . \w
Aot T il Pli—fb S I YE R TEUN
P ANITAZA 5
77 OINFTNZA ,
dol so18Q 1010/ .\_ /
ES, w e
L OHOYW \ \,,
amAaQ 1010 - :
7 ddi 1130 OHOWI S
S T RN
wamcm mwow\ww»\\ / P N
e / -
. / - ETN
2 .«\ M MD \\ ............ m //,
- : 4@% ,w
” - g /% \a\ mgmmq ;
P
L \ ueg
HHOMLIN = W!Mi 4@ J
RO ¢ N 8 ém DLW
801 b

e - 4@/00“\



PCT/CN2017/107785

WO 2018/103470

2121

AIAIFOSNYHL

80¢

9z~

HATIOHINGD NOLLISINDOV
NOLLYINHOANI WHLSAS

217~
{3n o3
SALYEYddY GNODIS
p07

¢ Ol

LSYOAvOHE NOLLYIWHOANI
WALSAS d3LAN

N e e e e e e

HAAIHOSNYHL

0z~

HITIOHINGD AHIAINEA
NOLLYINGOANI N LSAS

90z~

{anbd ‘o3
SNLYHY ddY LSHid

207~

002



PCT/CN2017/107785

WO 2018/103470

3/21

£ Ol

1S YEHLO HO/ONY LS A
NWTd FMIN00Y 0L SS30IY "AMYSSIDAN

e

1SN

y08

00¢



PCT/CN2017/107785

WO 2018/103470

IS HMFHLO HO/ONY LS QI NWTd
FHINDIVY 0L 883DV AYYSSIOIN uz

A

\ﬁ@ﬁ{ém@mzm WALSAS QYA @mn//

o HOMINSIOVLIMWVAL  J

LEBNNSSY NYO 30 dSIMYIHI0
NOILISINDOY HUIM G33004d
‘IHINDOY NI39 Y3AIN
SYH NOLLYINHOANI WILSAS

o~
< oy~ |
IS
' g0y~
i
(OVLIMVA) SN
m 90y~
|
and
b0y~

¥ Oid

. \JHINOIY OL §5390v AHYSSIDAN 4

IS HMIHLO HO/ANY LS QENId
m

2y~

IS

a0y~

NOLLVINGOAN

HO MEN SOV INTVA

i WZLISAS QYA SYH LEIWNSSY |

| NYO 301 ISIMHIHLO NOILISINDDY |

| HLM 033008d ‘038INDOV N33G |
mm\/mz SYH NOLLYIWHO AN Emim.w>w

oLy~

OYIERNER

AN

B0V



PCT/CN2017/107785

WO 2018/103470

IS HAHLIO HO/ONY 1SIT QTN

N JINOJY 01 §SI30V AHYSSIAN i

mwm\\,

§ O

IS ¥3H1O NIY180 OL SU433N

3N ISIMYBHLO IS ¥3IHLO NiVLE0
0L 033N LON S304 3N 'GI4NDIINGD
; SINOILYWHOAN W3LSAS ONY

| OV NOLLYHNOIINOD 40 ONIddYIN ONY

= \._INISTHd S OYL NOILLYENDIANGD 4
L o5~
1SN v
| 80¢ ~
i m/
{SV 1 NOLLYHNSIENOD) gIn
| -~ ]
;
anNd an

505 206~

q00G

N\ 3uin

IS HAHLO HO/ANY LS QI NWd
DOV OL SSI0V AHYSSIOAN 4

216~

IS

IS HaHIO NIVEEO OL 8043N
30N ISIMYIHLO -8 ¥IHIO NIVLIEO
01 033N LON S304 3N '¢3¥NDIEINOD
SINCILYWHOINENZLEAS ANV

OVL NOUYHMNDIENOS 40 ONIddYIN ONY

S ANASEHd SEOV L NOLYHNOIENGD di
018 -

(DY 1 NOLLYHNDIHINGD) 81N

B00G



WO 2018/103470

6/21

PCT/CN2017/107785

el
<
<o

600

FiG. 6



WO 2018/103470

PCT/CN2017/107785

7121
712 —=7 700 ™~
APPARATUS (E.G., gNB)
702~ 704
COMMUNICATION INTERFACE N STORAGE MEDIUM
716 ~"RErEER (E.G., MEMORY)
714 ~J g b L 740
TRANSMITTER CODE FOR DETERMINING 1/
P |
L T 749
PROCESSING CIRCUIT I | &
(E.G., PROCESSOR) CODE FOR GENERATING r/
b o e e e i
72048l e e e e
Nl CIRCUITMODULE FOR |
DETERMININ
G CODE FOR BROADCASTING E’/
L |
T2 CRCUITMODULEFOR |1 1 | o e o oo o o comn e e
: GENERATING | | 748
CODE EOR ESTABLISHING 2”/
724 e e e e e |
| CIRCUITMODULE FOR .
BROADCASTING il | y— = = = = = o o
| | 748
CODE FOR SENDING I”/
726 e e e |
Nl CIRCUITMODULE FOR
ESTABUSHNG | | |
| 1750
CODE FOR MAINTAINING
728 | e e e e 5
Nl CIRCUITMODULE FOR
SENDING
706
-8+, USERINTERFACE
730 | 108
N|  CIRCUITMODULE FOR MEMORY DEVICE
MAINTAINING
SYSTEM L 718
INFORMATION 1

FiG. 7




WO 2018/103470

PCT/CN2017/107785

8/21

802 ~,

DETERMINE AT LEAST ONE INDICATION MAPPEDR TO
AT LEAST ONE CONFIGURATION OF SYSTEM INFORMATION

804 ~,

BROADCAST THE AT LEAST ONE INDICATION

FiG. 8

800



WO 2018/103470

PCT/CN2017/107785

9/21

902 ~,

DETERMINE AT LEAST ONE INDICATION MAPPEDR TO
AT LEAST ONE PUBLIC LAND MOBILE NETWORK

904 ~,

BROADCAST THE AT LEAST ONE INDICATION

FiG. 9

900



WO 2018/103470 PCT/CN2017/107785

10721

1000

1002 BROADCAST AT LEAST ONE INDICATION

1004~  ESTABLISH A RANDOM ACCESS CHANNEL (RACH) PROCEDURE
WITH A USER EQUIPMENT (UF)

1006 SEND SYSTEM INFORMATION TO THE UE VIA UNICAST SIGNALING
™ DURING THE RACHPROCEDURE OR
AFTER THE RACH PROCEDURE 18 COMPLETED

FiG. 10



WO 2018/103470

PCT/CN2017/107785

11721

1102

BROADCAST AT LEAST ONE INDICATION

1104

ESTABLISH A CONNECTION WITH A USER EQUIPMENT (UE)

1106~

SEND SYSTEM INFORMATION TO THE UE
VIA UNICAST SIGNALING OVER THE CONNECTION

FiG. 11

1100



WO 2018/103470

12721

PCT/CN2017/107785

1200

1202,

DETERMINE AT LEAST ONE MAPPING OF AT LEAST ONE INDICATIONTO
AT LEAST ONE CONFIGURATION OF SYSTEM INFORMATION
AND/OR AT LEAST ONE PUBLIC LAND MOBILE NETWORK

1204~

SEND TO A USER EQUIPMENT AN INDICATION OF THE MAPPING

FiG. 12



WO 2018/103470 PCT/CN2017/107785

13/21
1300

v

MAINTAIN A SET OF SYSTEM INFORMATION INCLUDING
1302~ AFIRST SUBSET OF SYSTEM INFORMATION AND
A SECOND SUBSET OF SYSTEM INFORMATION

1304~y DETERMINE AT LEAST ONE INDICATION MAPPED TQ AT LEAST ONE
CONFIGURATION OF THE FIRST SUBSET OF SYSTEM INFORMATION

1306
BROADCAST THE AT LEAST ONE INDICATION

1308
™ SEND THE SECOND SUBSET OF SYSTEM INFORMATION

FiG. 13



WO 2018/103470

PCT/CN2017/107785

14/21

14127 1400~
APPARATUS (E.G., UE)
1402~ 1404
COMMUNICATION INTERFACE A STORAGE MEDIUM
E.G., MEMORY
1410~ RECEVER (EG., MEMORY)
M~ TRANSMITTER i I I Liaso
|  CODE FORMAINTAINING 1/
o] b oo e oo o o o e o .,.,5
Wl oo ™®™?t4?;;r i mmm m ™
PROCESSING CIRCUIT I | L1432
(E.G., PROCESSOR) | CODEFORRECEMING |/
b o o oo o o e e A
1420 CIRCUITMODULE FOR r— - | L1434
X MAINTAINING {  CODE FORDETERMINING 1/
L e o e e e s s 4
1499 r— - 77 | L1ass
| CIRCUT/MODULE FOR | CODEFOR ESTABLISHING 1/
RECEIVING L |
Fe T b L1438
" | CODEFORSENDING 1/
CIRCUIT/MODULE FOR L ]
N DETERMINING || | & o o e o o o oo
MZ@"\ CIRCUIT/MODULE FOR USERINTERFACE 1406
\ ESTABLISHING Dl
o 1408
MEMORY DEVICE
4281 CIRCUITMODULE FOR - SYSTEM - 1418
\ SENDING INFORMATION 1

FiG. 14




WO 2018/103470 PCT/CN2017/107785

15/21
1500

v

1602~ MAINTAIN A MAPPING BETWEEN INDICATIONS AND
CONFIGURATIONS OF SYSTEM INFORMATION

1504,
RECEIVE AT LEAST ONE INDICATION

1506~ DETERMINE, BASED ON THE MAPPING AND
THE RECEIVED AT LEAST ONE INDICATION,
AT LEAST ONE VALID CONFIGURATION OF SYSTEM INFORMATION

FiG. 15



WO 2018/103470 PCT/CN2017/107785

16721

1600

1602~ MAINTAIN A MAPPING BETWEEN INDICATIONS
AND PUBLIC LAND MOBILE NETWORKS

1604
RECEIVE AT LEAST ONE INDICATION

1606~ DETERMINE, BASED ON THE MAPPING AND THE RECEIVED
AT LEAST ONE INDICATION, AT LEAST ONE PUBLIC LAND MOBILE
NETWORK WITH WHICH COMMUNICATION CAN BE ESTABLISHED

FiG. 16



WO 2018/103470 PCT/CN2017/107785

17721

1700

1702 RECEIVE A MAPPING FROM A NETWORK ENTITY

1704~ MAINTAIN THE MAPPING

FIG. 17



WO 2018/103470

18721

1802

ESTABLISH A RANDOM ACCESS CHANNEL {(RACH) PROCEDURE
WITH ANOTHER APPARATUS

1804

RECEIVE SYSTEM INFORMATION VIA UNICAST SIGNALING
DURING THE RACH PROCEDURE OR
AFTER THE RACH PROCEDURE IS COMPLETED

FiG. 18

PCT/CN2017/107785

1600



WO 2018/103470 PCT/CN2017/107785

19721

1900

1902~ ESTABLISH COMMUNICATION WITH ANOTHER APPARATUS
1904 RECEIVE SYSTEM INFORMATION FROM THE OTHER APPARATUS
T AFTER ESTABLISHING THE COMMUNICATION

FiG. 19



WO 2018/103470

20/21

PCT/CN2017/107785

2000

2002

DETERMINE THAT SYSTEM INFORMATION MAINTAINED AT THE APPARATUS
AND/OR A PHYSICAL LAYER CONFIGURATION
HAS CHANGED OR HAS EXPIRED

2004~

SEND A REQUEST FOR SYSTEM INFORMATION
AS A RESULT OF THE DETERMINATION

FiG. 20



WO 2018/103470 PCT/CN2017/107785

21121
2100

v

MAINTAIN A MAPPING BETWEEN INDICATIONS
2102~ AND CONFIGURATIONS OF A FIRST SUBSET
OF A SET OF SYSTEM INFORMATION

2104,
RECEIVE AT LEAST ONE INDICATION

2106, DETERMINE, BASED ON THE MAPPING AND THE RECEIVED AT
LEAST ONE INDICATION, AT LEAST ONE VALID CONFIGURATION
OF THE FIRST SUBSET OF SYSTEM INFORMATION

2108
" RECEIVE A SECOND SUBSET OF THE SET OF SYSTEM INFORMATION

FiG. 21



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2017/107785

A. CLASSIFICATION OF SUBJECT MATTER
HO4B 7/06(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO04B; HO4W; HOAL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS;CNTXT;CNKLVEN;USTXT;WOTXT;EPTXT: system, information, set, subset, indicat+, map+, match+, configur+,
broadcast+, send+, transmit+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y CN 103828457 A (QUALCOMM INC) 28 May 2014 (2014-05-28) 1,17
claims 1-62
Y WO 2016107600 A1 (HUAWEI TECH CO., LTD.) 07 July 2016 (2016-07-07) 1,17
claims 1-29
A CN 105101455 A (INTERDIGITAL PATENT HOLDINGS INC) 25 November 2015 1-30

(2015-11-25)

the whole documents

A CN 102484842 A (QUALCOMM INC) 30 May 2012 (2012-05-30) 1-30
the whole documents

A US 2015223267 A1 (QUALCOMM INC) 06 August 2015 (2015-08-06) 1-30
the whole documents

D Further documents are listed in the continuation of Box C. See patent family annex.

#  Special categories of cited documents: «T” later document published after the international filing date or priority
e . L . date and not in conflict with the application but cited to understand the
A” document defining the general state of the art which is not considered principle or theory underlying the invention
to be of particular relevance g X . .
. . L . . . “X document of particular relevance; the claimed invention cannot be
E” earlier application or patent but published on or affer the international considered novel or cannot be considered to involve an inventive step
filing date ] o ] o when the document is taken alone
“L" document which may throw doubts on priority claim(s) or which is «y” document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&» document member of the same patent family
“p” document published prior to the international filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
10 January 2018 29 January 2018
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing WU,Zhibiao
100088
China
Facsimile No. (86-10)62019451 Telephone No. (86-10)62411320

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2017/107785
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 103828457 A 28 May 2014 KR 20160039690 A 11 April 2016
WO 2013040221 A3 04 July 2013
WO 2013040221 A2 21 March 2013
CN 107071838 A 18 August 2017
us 2016088592 Al 24 March 2016
JP 2014530540 A 17 November 2014
KR 101681877 Bl 12 December 2016
us 9241287 B2 19 January 2016
P 2016119683 A 30 June 2016
KR 20140062149 A 22 May 2014
US 2013064119 Al 14 March 2013
KR 20160039689 A 11 April 2016
KR 20160137666 A 30 November 2016
KR 101607067 Bl 29 March 2016
EP 2756725 A2 23 July 2014
CN 103828457 B 23 June 2017
WO 2016107600 Al 07 July 2016 WO 2016106755 Al 07 July 2016
CN 107113575 A 29 August 2017
CN 107113781 A 29 August 2017
CN 105101455 A 25 November 2015 EpP 2590465 A3 17 July 2013
™ 200917874 A 16 April 2009
KR 20130116952 A 24 October 2013
™ 1552632 B 01 October 2016
™ 1466571 B 21 December 2014
JP 2016029844 A 03 March 2016
IL 204203 A 31 December 2013
EP 2590466 A3 17 July 2013
P 5462172 B2 02 April 2014
Jp 6034469 B2 30 November 2016
KR 20100077025 A 06 July 2010
™ M355507 U 21 April 2009
KR 101537882 Bl 21 July 2015
KR 20100059992 A 04 June 2010
WO 2009042845 A2 02 April 2009
AU 2008304363 Al 02 April 2009
JP 2010541411 A 24 December 2010
us 2015327228 Al 12 November 2015
WO 2009042845 A3 13 August 2009
KR 101537832 Bl 22 July 2015
us 2009088175 Al 02 April 2009
EP 2196065 A2 16 June 2010
EP 2590465 Bl 18 November 2015
JP 2017073786 A 13 April 2017
EP 2590466 Bl 15 March 2017
JP 5833685 B2 16 December 2015
™ 201206227 A 01 February 2012
™ 201511599 A 16 March 2015
™ 1466483 B 21 December 2014
KR 101227963 Bl 31 January 2013
AR 068576 Al 18 November 2009

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2017/107785
. Patc.ant document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
JP 2014090507 A 15 May 2014
CN 201388195 Y 20 Januvary 2010
CN 101810047 A 18 August 2010
EP 2590465 A2 08 May 2013
EP 2196065 Bl 11 November 2015
AU 2008304363 B2 13 September 2012
EP 2590466 A2 08 May 2013
us 9113477 B2 18 August 2015
CN 102484842 A 30 May 2012 KR 20130140155 A 23 December 2013
EP 2624633 Bl 29 October 2014
KR 20120062833 A 14 June 2012
JP 2014057322 A 27 March 2014
EP 2471315 Bl 27 November 2013
KR 101416770 Bl 09 July 2014
us 8724563 B2 13 May 2014
JP 5543654 B2 09 July 2014
KR 101349905 Bl 14 Januvary 2014
EP 2624633 Al 07 August 2013
us 2014036838 Al 06 February 2014
WO 2011025772 Al 03 March 2011
EP 2624634 Al 07 August 2013
KR 101416764 Bl 09 July 2014
JP 5437490 B2 12 March 2014
™ 201119444 A 01 June 2011
KR 20130140156 A 23 December 2013
JP 2014053921 A 20 March 2014
uUsS 2011205982 Al 25 August 2011
EP 2471315 Al 04 July 2012
JP 2013502887 A 24 January 2013
us 2015223267 Al 06 August 2015 KR 20150119195 A 23 October 2015
CN 105075347 A 18 November 2015
EP 2959731 Al 30 December 2015
WO 2014130570 Al 28 August 2014
us 2014233530 Al 21 August 2014
us 9451635 B2 20 September 2016
JP 2016508701 A 22 March 2016
us 9014143 B2 21 April 2015

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - wo-search-report
	Page 78 - wo-search-report
	Page 79 - wo-search-report

