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(57) ABSTRACT

A wireless terminal communicates over a radio interface
with a radio access node of a radio access network (RAN).
The wireless terminal comprises receiver circuitry and pro-
cessor circuitry. The receiver circuitry is configured to
receive system information (SI) from the radio access node.
The processor circuitry configured to perform an SI message
acquisition process to acquire the system information, and
terminate the SI message acquisition process after attempt-
ing SI message acquisition in accordance with configured
information. The configured information may be a first
number of modification periods or a prescribed number of
transmission opportunities.
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APPARATUS AND METHOD FOR
ACQUISITION OF SYSTEM INFORMATION
IN WIRELESS COMMUNICATIONS

[0001] This application claims the priority and benefit of
U.S. provisional application 62/685,541, filed Jun. 15, 2018,
entitled “APPARATUS AND METHOD FOR ACQUISI-
TION OF SYSTEM INFORMATION IN WIRELESS
COMMUNICATIONS”, and is a continuation of PCT Patent
Application PCT/US2019/036669 filed Jun. 12, 2019,
entitled “APPARATUS AND METHOD FOR ACQUISI-
TION OF SYSTEM INFORMATION IN WIRELESS
COMMUNICATIONS”, both of which are incorporated by
reference herein in their entirety.

TECHNICAL FIELD

[0002] The technology relates to wireless communica-
tions, and particularly to methods, apparatus, and techniques
for requesting, transmitting, updating, and using system
information (SI) in wireless communications.

BACKGROUND

[0003] In wireless communication systems, a radio access
network generally comprises one or more access nodes
(such as a base station) which communicate on radio chan-
nels over a radio or air interface with plural wireless
terminals. In some technologies such a wireless terminal is
also called a User Equipment (UE). A group known as the
3rd Generation Partnership Project (“3GPP”) has under-
taken to define globally applicable technical specifications
and technical reports for present and future generation
wireless communication systems. The 3GPP Long Term
Evolution (“LTE”) and 3GPP LTE Advanced (LTE-A) are
projects to improve an earlier Universal Mobile Telecom-
munications System (“UMTS”) mobile phone or device
standard in a manner to cope with future requirements.
[0004] In typical cellular mobile communication systems,
the base station broadcasts on the radio channels certain
information which is required for mobile stations to access
to the network. In Long-Term Evolution (LTE) and LTE
Advanced (LTE-A), such information is called “system
information” (“SI””). Each access node, such as an evolved
NodeB (“eNB”), or a gNodeB or gNB in the 5G New Radio
(NR) System, broadcasts such system information to its
coverage area via a Master Information Block (MIB) and
several System Information Blocks (SIBs) on downlink
radio resources allocated to the access node.

[0005] A wireless terminal (“UE”), after entering a cov-
erage area of an eNB or gNB, is required to obtain all the
MIB/SIBs which are necessary to access to the system. For
sake of UEs under coverage, the eNB or gNB periodically
broadcasts all MIB/SIBs relevant for offered services, where
each type of MIB or SIBs is transmitted in a designated radio
resource(s) with its own pre-determined/configurable fre-
quency.

[0006] This all-broadcast-based periodic delivery method
(e.g., collective broadcast of all SIBs, not just those neces-
sary for system access) is efficient under a condition where
many UEs are almost always flowing into the coverage area
(such as a macro cell). However, this approach may result in
wasting valuable radio resources in case of small cell
deployment. Therefore, more efficient methods of SIB trans-
mission are desired.
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[0007] What is needed, therefore, and an example object
of the technology disclosed herein, are methods, apparatus,
and techniques for obtaining and/or updating SIBs including
controlling timing of an SI message acquisition process.

SUMMARY

[0008] In one of its example aspects, the technology
disclosed herein concerns a wireless terminal that commu-
nicates over a radio interface with a radio access node of a
radio access network (RAN). The wireless terminal com-
prises receiver circuitry and processor circuitry. The receiver
circuitry is configured to receive a first type system infor-
mation (SI) block (SIB). The first type SIB comprises
availability and scheduling information of SI message(s),
each of the SI message(s) comprising at least one second
type SIB; an indication of a delivery mode for each of the SI
message(s), the delivery mode being either broadcast or
on-demand basis, and; a number of transmission opportu-
nities allowed for an SI message acquisition process to
acquire an SI message. The processor circuitry is configured
to perform the SI message acquisition process, wherein the
SI message acquisition process is terminated after the num-
ber of transmission opportunities consumed for the SI mes-
sage acquisition process without a successful reception of
the SI message. Another aspect of the technology disclosed
herein concerns a method of operation of such wireless
terminal.

[0009] In another of its example aspects the technology
disclosed herein concerns a radio access node of a radio
access network (RAN) that communicates over a radio
interface with a wireless terminal. The radio access node
comprises transmitter circuitry and processor circuitry. The
transmitter circuitry is configured to transmit a first type
system information (SI) block (SIB). The first type SIB
comprises availability and scheduling information of SI
message(s), each of the SI message(s) comprising at least
one second type SIB; an indication of a delivery mode for
each of the SI message(s), the delivery mode being either
broadcast or on-demand basis, and; a number of transmis-
sion opportunities allowed for an SI message acquisition
process to acquire an SI message. The processor circuitry is
configured to generate an SI message. The transmitter cir-
cuitry is further configured to transmit the SI message based
on the indication of the delivery mode for the SI message
and the number of transmission opportunities, wherein the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process.
Another example aspect of the technology disclosed herein
concerns method of operating such access node.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The foregoing and other objects, features, and
advantages of the technology disclosed herein will be appar-
ent from the following more particular description of pre-
ferred embodiments as illustrated in the accompanying
drawings in which reference characters refer to the same
parts throughout the various views. The drawings are not
necessarily to scale, emphasis instead being placed upon
illustrating the principles of the technology disclosed herein.

[0011] FIG. 1 is a diagrammatic view showing transition
states of a Radio Resource Control RRC state machine.
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[0012] FIG. 2 is a schematic view showing an example
generic communications system comprising a radio access
node and a wireless terminal, wherein the wireless terminal
requests, and the radio access node provides, Other system
information (Other SI) when the wireless terminal is in a
RRC_CONNECTED state.

[0013] FIG. 3 is a flowchart showing example, basic
example acts or steps performed by a wireless terminal of
the example generic communications system of FIG. 2.
[0014] FIG. 4-FIG. 7 are diagrammatic views illustrating
differing example formats of a system information block
(SIB) which comprises Minimal SI and which carries avail-
ability of Other system information (Other SI).

[0015] FIG. 8 is a diagrammatic view illustrating an
exemplary message flow of on-demand based SI acquisition
procedure.

[0016] FIG. 9A, FIG. 9B and FIG. 9C are diagrammatic
views illustrating three options for an SI request procedure.
[0017] FIG. 10 is a diagrammatic view showing, e.g., a
SystemInformationRequest message wherein a siRequest
information element comprises a bit map.

[0018] FIG. 11 is a diagrammatic view illustrating an
exemplary message flow of periodic broadcast based SI
acquisition procedure.

[0019] FIG. 12 is a schematic view showing an example
generic communications system comprising a wireless ter-
minal configured to detect failure of a SI reception process
involving an on-demand SI message, following a successful
completion of an SI request.

[0020] FIG. 13A-FIG. 13D are diagrammatic view of
differing implementations of SIB1 which comprise termi-
nation condition parameters.

[0021] FIG. 14 is a diagrammatic view illustrating an
exemplary message flow including an on-demand based SI
acquisition procedure which fails.

[0022] FIG. 15 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 12.

[0023] FIG. 16 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 12.

[0024] FIG. 17A is a diagrammatic view of a system
information acquisition failure detector which comprises a
SI window counter for making a determination of SI mes-
sage acquisition process termination.

[0025] FIG. 17B is a diagrammatic view of a system
information acquisition failure detector which comprises a
SI message acquisition process timer for making a determi-
nation of SI message acquisition process termination.
[0026] FIG. 18A is a diagrammatic view showing a com-
mon termination condition for plural SI messages.

[0027] FIG. 18B is a diagrammatic view showing different
termination conditions for different SI messages.

[0028] FIG. 19 is a schematic view showing an example
generic communications system comprising a wireless ter-
minal configured to detect failure of a SI reception process
involving a periodically broadcasted SI message.

[0029] FIG. 20 is a diagrammatic view illustrating an
exemplary message flow including a failed SI acquisition
procedure for a periodically broadcasted SI message.
[0030] FIG. 21 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 19.
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[0031] FIG. 22 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 19.

[0032] FIG. 23 is a schematic view showing an example
communications system comprising a radio access node and
a wireless terminal, wherein the wireless terminal terminates
a SI message acquisition process based on a number of
modification periods.

[0033] FIG. 24 is a diagrammatic view of a series of
modification periods and showing generation and transmis-
sion of system information windows through plural modi-
fication periods.

[0034] FIG. 25 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 23.

[0035] FIG. 26 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 23.

[0036] FIG. 27 is a schematic view showing an example
communications system comprising a radio access node and
a wireless terminal, wherein the wireless terminal uses both
first type system information and second time system infor-
mation and terminates a SI message acquisition process for
the second type system information based on a number of
modification periods.

[0037] FIG. 28 is a schematic view showing an example
communications system comprising a radio access node and
a wireless terminal, wherein the wireless terminal is required
to wait an offset value of time before starting an SI message
acquisition process.

[0038] FIG. 29 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 28.

[0039] FIG. 30 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 28.

[0040] FIG. 31 is a diagrammatic view illustrating an
exemplary message flow including for the communications
system of FIG. 28.

[0041] FIG. 32 is a schematic view showing an example
communications system comprising a radio access node and
a wireless terminal, wherein the wireless terminal terminates
a SI message acquisition process based on a number of
transmission opportunities.

[0042] FIG. 33 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 32.

[0043] FIG. 34 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 32.

[0044] FIG. 35 is a schematic view showing an example
communications system which is a special case of the
system of FIG. 32.

[0045] FIG. 36 A-FIG. 368 are diagrammatic views show-
ing example scenarios of performing a system information
message acquisition process when transmission opportuni-
ties are system information windows.

[0046] FIG. 37 is a diagrammatic view showing an
example scenario of performing a system information mes-
sage acquisition process when transmission opportunities
are modification periods.

[0047] FIG. 38 is a diagrammatic view showing example
electronic machinery which may comprise node electronic
machinery or terminal electronic machinery.
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DETAILED DESCRIPTION

[0048] In the following description, for purposes of expla-
nation and not limitation, specific details are set forth such
as particular architectures, interfaces, techniques, etc. in
order to provide a thorough understanding of the technology
disclosed herein. However, it will be apparent to those
skilled in the art that the technology disclosed herein may be
practiced in other embodiments that depart from these
specific details. That is, those skilled in the art will be able
to devise various arrangements which, although not explic-
itly described or shown herein, embody the principles of the
technology disclosed herein and are included within its spirit
and scope. In some instances, detailed descriptions of well-
known devices, circuits, and methods are omitted so as not
to obscure the description of the technology disclosed herein
with unnecessary detail. All statements herein reciting prin-
ciples, aspects, and embodiments of the technology dis-
closed herein, as well as specific examples thereof, are
intended to encompass both structural and functional
equivalents thereof. Additionally, it is intended that such
equivalents include both currently known equivalents as
well as equivalents developed in the future, i.e., any ele-
ments developed that perform the same function, regardless
of structure.

[0049] Thus, for example, it will be appreciated by those
skilled in the art that block diagrams herein can represent
conceptual views of illustrative circuitry or other functional
units embodying the principles of the technology. Similarly,
it will be appreciated that any flow charts, state transition
diagrams, pseudocode, and the like represent various pro-
cesses which may be substantially represented in computer
readable medium and so executed by a computer or proces-
sor, whether or not such computer or processor is explicitly
shown.

[0050] As used herein, the term “core network”™ can refer
to a device, group of devices, or sub-system in a telecom-
munication network that provides services to users of the
telecommunications network. Examples of services pro-
vided by a core network include aggregation, authentication,
call switching, service invocation, gateways to other net-
works, etc.

[0051] As used herein, the term “wireless terminal” can
refer to any electronic device used to communicate voice
and/or data via a telecommunications system, such as (but
not limited to) a cellular network. Other terminology used to
refer to wireless terminals and non-limiting examples of
such devices can include user equipment terminal, UE,
mobile station, mobile device, access terminal, subscriber
station, mobile terminal, remote station, user terminal, ter-
minal, subscriber unit, cellular phones, smart phones, per-
sonal digital assistants (“PDAs”), laptop computers, net-
books, e-readers, wireless modems, etc.

[0052] As used herein, the term “access node”, “node”, or
“base station” can refer to any device or group of devices
that facilitates wireless communication or otherwise pro-
vides an interface between a wireless terminal and a tele-
communications system. A non-limiting example of a base
station can include, in the 3GPP specification, a Node B
(“NB”), an enhanced Node B (“eNB”), a home eNB
(“HeNB”), a 5G (New Radio [NR]) gNodeB or gNB, or
some other similar terminology. Another non-limiting
example of a base station is an access point. An access point
may be an electronic device that provides access for wireless
terminal to a data network, such as (but not limited to) a

Dec. 19, 2019

Local Area Network (“LAN™), Wide Area Network
(“WAN?”), the Internet, etc. Although some examples of the
systems and methods disclosed herein may be described in
relation to given standards (e.g., 3GPP Releases 8§, 9, 10, 11,
12, or higher), the scope of the present disclosure should not
be limited in this regard. At least some aspects of the systems
and methods disclosed herein may be utilized in other types
of wireless communication systems.

[0053] As used herein, the term “telecommunication sys-
tem” or “communications system” can refer to any network
of devices used to transmit information. A non-limiting
example of a telecommunication system is a cellular net-
work or other wireless communication system.

[0054] As used herein, the term “cellular network” can
refer to a network distributed over cells, each cell served by
at least one fixed-location transceiver, such as a base station.
A “cell” may be any communication channel that is specified
by standardization or regulatory bodies to be used for
International Mobile Telecommunications-Advanced (“IM-
TAdvanced”). All or a subset of the cell may be adopted by
3GPP as licensed bands (e.g., frequency band) to be used for
communication between a base station, such as a Node B,
and a UE terminal. A cellular network using licensed fre-
quency bands can include configured cells. Configured cells
can include cells of which a UE terminal is aware and in
which it is allowed by a base station to transmit or receive
information.

[0055] As used herein, “system information” (“SI”’) may
include a Master Information Block (MIB) and several
System Information Blocks (SIBs) which are provided on
downlink radio resources allocated to an access node. The
system information may be broadcast, and some types of
system information may be provided on demand, e.g., upon
receipt of a request for system information from a wireless
terminal.

[0056] In various aspects of the technology disclosed
herein, system information is classified into plural categories
or types. In an example embodiment and mode, first type of
the system information (e.g. a first type SIB or SIB1) is
Minimum System Information (Minimum SI), minimally
containing information required for UEs initially access to
the network, periodically broadcasted by each access node
(e.g. eNB for LTE, gNB for 5G Radio System). In some
configurations, Minimum System SI may consist of MIB
and a limited number of SIBs. The MIB may contain
essential information for the radio system to help wireless
terminals to synchronize to the serving access node and may
also contain instruction how to obtain at least one of the
essential SIBs. The Minimum SI may be also referred as
“essential SI”, or first type system information.

[0057] Second type of system information, e.g., “Other
system information, “Other SI”, or second type system
information, contains all the other types of information, i.e.,
all types of system information except the Minimum System
Information. The Other SI may comprise several system
information blocks (SIBs) that are not categorized as Mini-
mum SI. The Other SI may be also referred as “non-essential
SI”. However, second type system information is not to be
confused with SIB Type 2, which is a particular (second)
system information block (SIB) that may be included in the
Minimum System Information or may be a part of the Other
SI

[0058] In some example embodiment and modes
described herein, for each of the SIBs the access node may
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choose to broadcast the SIB periodically, similar to the SIBs
in Minimum SI. Alternatively, the access node may choose
to refrain from transmitting the SIB until receiving a request
of on-demand delivery from a UE. In this case, the access
node may advertise the availability of on-demand delivery
using Minimum SI.

[0059] As described herein, both an access node and a
wireless terminal may manage respective Radio Resource
Control (RRC) state machines. The RRC state machines
transition between several RRC states including RRC_
IDLE, RRC_INACTIVE and RRC_CONNECTED. FIG. 1
depicts the state transition diagram of the RRC states. From
the vantage point of a wireless terminal e.g., user equipment
(UE), the RRC states may be briefly characterized as fol-
lows:

RRC_IDLE:

[0060] A UE specific DRX (discontinuous reception) may

be configured by upper layers;

[0061] UE controlled mobility based on network configu-

ration;

[0062] The UE:

[0063] Monitors a Paging channel;

[0064] Performs neighboring cell measurements and
cell (re-)selection;

[0065] Acquires system information.

RRC_INACTIVE:

[0066] A UE specific DRX may be configured by upper
layers or by RRC layer;

[0067] UE controlled mobility based on network configu-
ration;
[0068] The UE stores the Access Stratum (AS) context;
[0069] The UE:

[0070] Monitors a Paging channel;

[0071] Performs neighboring cell measurements and

cell (re-)selection;
[0072] Performs RAN-based notification area updates
when moving outside the RAN-based notification area;
[0073] Acquires system information.

RRC_CONNECTED:

[0074] The UE stores the AS context.
[0075] Transfer of unicast data to/from UE.
[0076] At lower layers, the UE may be configured with a

UE specific DRX;
[0077] Network controlled mobility, i.e. handover within
NR and to/from E-UTRAN;

[0078] The UE:

[0079] Monitors a Paging channel;

[0080] Monitors control channels associated with the
shared data channel to determine if data is scheduled
for it;

[0081] Provides channel quality and feedback informa-
tion;

[0082] Performs neighboring cell measurements and

measurement reporting;
[0083] Acquires system information.
[0084] The technology disclosed herein concerns, e.g.,
apparatus, methods, and procedures for obtaining and/or
updating SIBs including controlling timing of an SI message
acquisition process.
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[0085] FIG. 2 shows an example communications system
20 wherein radio access node 22 communicates over air or
radio interface 24 (e.g., Uu interface) with wireless terminal
26. As mentioned above, the radio access node 22 may be
any suitable node for communicating with the wireless
terminal 26, such as a base station node, or eNodeB (“eNB”)
or gNodeB (“gNB”), for example. The node 22 comprises
node processor circuitry (“node processor 30”) and node
transceiver circuitry 32. The node transceiver circuitry 32
typically comprises node transmitter circuitry 34 and node
receiver circuitry 36, which are also called node transmitter
and node receiver, respectively.

[0086] The wireless terminal 26 comprises terminal pro-
cessor 40 and terminal transceiver circuitry 42. The terminal
transceiver circuitry 42 typically comprises terminal trans-
mitter circuitry 44 and terminal receiver circuitry 46, which
are also called terminal transmitter 44 and terminal receiver
46, respectively. The wireless terminal 26 also typically
comprises user interface 48. The terminal user interface 48
may serve for both user input and output operations, and
may comprise (for example) a screen such as a touch screen
that can both display information to the user and receive
information entered by the user. The user interface 48 may
also include other types of devices, such as a speaker, a
microphone, or a haptic feedback device, for example.
[0087] For both the radio access node 22 and radio inter-
face 24, the respective transceiver circuitries 22 include
antenna(s). The transmitter circuit 34 and transmitter circuit
44 may comprise, e.g., amplifier(s), modulation circuitry
and other conventional transmission equipment. The
receiver circuit 36 and receiver circuit 46 may comprise,
e.g., e.g., amplifiers, demodulation circuitry, and other con-
ventional receiver equipment.

[0088] In general operation, access node, 22 and wireless
terminal 26 communicate with each other across radio
interface 24 using predefined configurations of information.
By way of non-limiting example, the radio access node 22
and wireless terminal 26 may communicate over radio
interface 24 using “frames” of information that may be
configured to include various channels. In Long Term Evo-
Iution (LTE), for example, a frame, which may have both
downlink portion(s) and uplink portion(s), may comprise
plural subframes, with each LTE subframe in turn being
divided into two slots. The frame may be conceptualized as
a resource grid (a two dimensional grid) comprised of
resource elements (RE). Each column of the two dimen-
sional grid represents a symbol (e.g., an OFDM symbol on
downlink (DL) from node to wireless terminal; an SC-
FDMA symbol in an uplink (UL) frame from wireless
terminal to node). Each row of the grid represents a sub-
carrier. The frame and subframe structure serves only as an
example of a technique of formatting of information that is
to be transmitted over a radio or air interface. It should be
understood that “frame” and “subframe” may be utilized
interchangeably or may include or be realized by other units
of information formatting, and as such may bear other
terminology (such as blocks, for example).

[0089] To cater to the transmission of information between
radio access node 22 and wireless terminal 26 over radio
interface 24, the node processor 30 and terminal processor
40 of FIG. 2 are shown as comprising respective information
handlers. For an example implementation in which the
information is communicated via frames, the information
handler for radio access node 22 is shown as node frame/
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signal scheduler/handler 50, while the information handler
for wireless terminal 26 is shown as terminal frame/signal
handler 52.

[0090] The node processor 30 of radio access node 22 also
includes system information (SI) generator 54. As described
above, at least some of the system information generated and
provided by the system information (SI) generator 54 is
Minimum System Information (Minimum SI), also known
as first type system information, represented by Minimum SI
handler 54M. Some of the system information may be Other
system information (Other SI), also known as second type
system information, represented by Other SI handler 540 in
FIG. 2. The wireless terminal 26 uses the system information
(SI) generated by radio access node 22. Some of the Mini-
mum SI may inform the wireless terminal 26 of the avail-
ability of the Other IS.

[0091] FIG. 2 illustrates a generic message 2-1 by which
the node radio resource controller 54 may supply the Mini-
mal SI to wireless terminal 26. In some example implemen-
tations, upon knowing of the availability of the Other SI, due
to the message 2-1, for example, the wireless terminal 26
specifically requests the Other system information, in on-
demand fashion, as described herein. The terminal processor
40 of wireless terminal 26 comprises, e.g., SI processor 56,
to facilitate obtaining and use of system information.
[0092] The technology disclosed herein concerns, e.g.,
apparatus, methods, and procedures for obtaining and/or
updating system information blocks (SIBs) in/of the Other
SI (Other SI SIBs) in on-demand basis. Since in at least
some of the example embodiments and modes the technol-
ogy disclosed herein involves the Radio Resource Control
(RRC) procedures, FIG. 2 shows terminal processor 40 as
comprising node radio resource control (RRC) controller 60,
e.g., node RRC controller 60. The node RRC controller 60
may execute an instance of the RRC state machine for each
wireless terminal in which the access node 20 is in com-
munication, with each instance keeping track of the RRC
state transitions experienced by the wireless terminal asso-
ciated with the respective instance.

[0093] FIG. 2 also shows the terminal processor 40 of
wireless terminal 26 as comprising, in addition to terminal
SI processor 56, a terminal RRC controller 70. The terminal
RRC controller 70 includes or executes the RRC state
machine discussed above, which transitions through the
RRC states, as described above and shown in FIG. 2, for a
communication involving wireless terminal 26.

[0094] FIG. 2 thus shows that the access node 22 com-
prises node processor 30, e.g., node processor circuitry 30,
transmitter circuit 34, and, receiver circuit 36. The trans-
mitter circuit 34 is configured to transmit the first type
system information over a radio interface, the first type
system information including availability of a SI message
belonging to the second type system information. The
receiver circuit 36 is configured to receive from the wireless
terminal a request message to request delivery of the SI
message which is available by on-demand basis. The trans-
mitter circuit 34 is further configured to transmit the SI
message to the wireless terminal.

[0095] FIG. 2 thus shows that the wireless terminal 26
communicates over radio interface 24 with access nodes,
such as access node 22, of a radio access network (RAN).
The wireless terminal 26 comprises receiver circuit 46,
transmitter circuit 44, and terminal processor 40, e.g., ter-
minal processor circuitry. The receiver circuit 46 is config-
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ured to receive first type system information over the radio
interface. The terminal processor circuitry is configured to
generate a request message to request the second type SIB
which is available in an on-demand basis. The transmitter
circuit 44 is configured to transmit the request message over
the radio interface while in the connected state. The receiver
circuit 46 is also configured to receive the SI message while
in the connected state.

[0096] FIG. 3 shows example, representative acts or steps
performed in conjunction with a generic method of operat-
ing a wireless terminal of a radio access network (RAN),
such as wireless terminal 26 of FIG. 2. Act 3-1 comprises the
wireless terminal acquiring, e.g., receiving, the Minimum SI
that is broadcasted from the currently serving access node,
e.g., access node 22. The Minimum SI may be broadcast in
a message such as message 2-1 of FIG. 2. The Minimum SI
may contain information about the Other SI, including the
delivery method, e.g., periodic broadcast/on-demand, sched-
uling information, validity information, etc. Based on the
information, the wireless terminal in act 3-2 may determine
which SI message(s) to acquire by on-demand. As act 3-3,
the wireless terminal may send a request message (depicted
as message 2-2 of FIG. 2) to the access node, the request
message indicating the SI message(s) that the wireless
terminal desires to obtain. As act 3-4 the wireless terminal
26 may attempt to receive the requested SI message(s)
which, e.g., was sent using message 2-3 of FIG. 2.

[0097] It was mentioned above that the first type system
information includes availability of a SI message belonging
to the second type system information, that the request
message requests delivery of a SI message which is avail-
able by on-demand basis, and that the SI message is trans-
mitted to the wireless terminal. It should be understood that
reference herein to “a SI message belonging to the second
type system information” means one or more pieces of Other
system information (Other SI), e.g., one or more SI mes-
sages belonging to the second type system information. In
some example situations indeed only one SI message may be
advertised as available and accordingly periodically broad-
casted or requested on-demand. But in other example situ-
ations plural SI messages (e.g., plural pieces of Other SI) are
advertised as available, some of which may be periodically
broadcasted and the others may be requested on-demand.
Furthermore, it should be noted that in some configurations
(e.g. the configuration presented in FIG. 7, or in FIG.
13A-D) the availability may be included in the scheduling
information (e.g. schedulingInfolist described below).
[0098] In some configurations, the availability and deliv-
ery method information for Other SI SIBs may be included
in SIB Type 1, one of the SIBs in the Minimum SI. FIG. 4
shows an example format of SIB Type 1, including sched-
ulingInfol.ist, si-WindowLength, otherSIBInfoList, validity
area identification (si-ArealD), and possibly other configu-
ration parameters. The otherSIBInfoList is a list of otherS-
IBInfo, which comprises SIB-Type, an identifier of a SIB,
validitylnfo and validity information of the SIB (a value tag
[valueTag], and other parameters, such as validity timer,
etc.).

[0099] SIBs other than SIB1 are carried in SystemlInfor-
mation (SI) messages and mapping of SIBs to SI messages
is flexibly configurable by schedulinglnfol.ist included in
SIB1, with restrictions that: each SIB is contained only in a
single SI message, only SIBs having the same scheduling
requirement (periodicity given by si-periodicity) can be
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mapped to the same SI message. There may be multiple SI
messages transmitted with the same periodicity.

[0100] In one configuration, each element, scheduling-
Info, of schedulingInfol.ist may represent one SI message,
comprising its periodicity (si-Periodicity), delivery method
(deliveryMethod) indicating if this SIB is periodically
broadcasted or to be transmitted upon request (on-demand),
and associated SIB types (one or more SIB-Type’s). The
actual broadcast opportunity, e.g., timing/resources, of a
given SI message may be determined by a pre-determined or
a network-configured formula as a function of at least the
corresponding periodicity. At each opportunity the broadcast
of the SI message may occur within the duration of the
window length (si-WindowlLength). Hereafter a broadcast
opportunity is also referred as a SI window. More than one
SIB may be possibly transmitted on a same SI window.
[0101] In the configuration of FIG. 4 si-ArealD is com-
mon for all SI messages or SIB types, which means that all
SIBs have the same validity area. Alternatively, in another
configuration, each SI message may have a designated
validity area. FIG. 5 shows an example format of SIB1 for
such a configuration wherein each SI message may have a
designated validity area. Furthermore, in another configu-
ration, having an example format such as shown in FIG. 6,
each SIB type may have a designated validity area. Thus, in
differing implementations, the system information (SI) gen-
erator 54 of FIG. 2, working with node frame/signal sched-
uler/handler 50, generates the differing formatted SI mes-
sages of FIG. 4, FIG. 5, and FIG. 6, for transmission by node
transmitter circuitry 34 over radio interface 24.

[0102] FIG. 7 is an alternative format for SIB1, which is
logically equivalent to the format shown in FIG. 4. The
si-BroadcastStatus information element of FIG. 7 may be
functionally identical to deliveryMode information element
described earlier. In one configuration, the information ele-
ment sibValueTagl.ist may comprise a list of value tags for
the available SIBs included in schedulinglnfol.ist, in the
order of the SIB numbering scheme (e.g. SIB2, SIB3, SIB4,
SIBS, . . .). In another configuration, sibValueTaglist may
comprise a list of value tags for the available SIBs (included
in schedulinglnfol ist) as well as the non-available SIBs (not
included in schedulinglnfol.ist), in the order of the SIB
numbering scheme (e.g. SIB2, SIB3, SIB4, SIBS, . .. ). In
this case, a pre-determined value may be set to the value tag
for a non-available SIB. Accordingly, the si-BroadcastStatus
information element may be used for indicating broadcast
status (e.g. the broadcast status being either periodic broad-
cast or on-demand basis).

[0103] FIG. 8 is an exemplary message flow diagram of
on-demand based SI acquisition procedure. As shown by act
8-0, wireless terminal 26 in either RRC_IDLE, RRC_INAC-
TIVE or RRC_CONNECTED state stores the content of
SIB#A with the wvalidity information, valueTag=a,
si-ArealD=2, which the wireless terminal has previously
received. From the currently serving access node, as act 8-1
the wireless terminal may obtain SIB1 as Minimum SI. As
shown in FIG. 4, FIG. 5, FIG. 6, and FIG. 7, the SIB1
includes the schedulelnfolist, which in turn may include
one or more schedulinglnfo information elements. An
example scheduleInfolist for this scenario is shown in Table
1, wherein the k’th schedulinglnfo indicates that the SI
message associated with this schedulinglnfo (SI#k, hereaf-
ter), containing SIB#A, will be available by on-demand
delivery. Furthermore, the otherSIBInfo corresponding to
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SIB#A indicates that the validity information of SIB#A is
valueTag=b, si-ArealD=3. It is assumed hereafter that when-
ever the wireless terminal receives SIBI1, it has already
received MIB beforehand.

TABLE 1

schedulingInfoList {
k’th schdulingInfo (SItk) {

deliveryMethod = on-demand
SIB-type = A

¥
¥
¥
otherSTBInfoList {

otherISBInfo {

SIB-type = A
ValidityInfo {
valueTag = b
¥
¥
¥

si-ArealD = 3

[0104] Knowing that the stored SIB#A is now invalid, the
wireless terminal may decide to obtain a valid version of
SIB#A, and may initiate the SI request procedure repre-
sented by act 8-2 and explained herein. After the SI request
procedure has a successful result, the wireless terminal may
start the SI message acquisition, shown generally as act 8-3
in FIG. 8. In the ST message acquisition the wireless terminal
monitors signals from the access node in the designated SI
windows derived from the scheduling information (schedu-
lelnfo) in the SIB1, and thereby attempts to receive the
requested SI#k. The SI windows are shown by dotted
rectangles in FIG. 8. FIG. 8 shows by act 8-3a a first
transmission of the requested SI#k, which is unsuccessful,
and by act 8-3b a second transmission of the requested SI#k,
which is successful. A tail of a vertical down-pointing arrow
in the SI message acquisition depiction of FIG. 8 is associ-
ated with start of the SI message acquisition, while the head
of the same vertical down-pointing arrow is associated with
end of the SI message acquisition (at successful reception of
the SI#k). FIG. 8 also shows by act 8-4 that other transmis-
sions of the requested system information may also be made
even after the wireless terminal has successfully received the
sought SI#k.

[0105] In one configuration, the wireless terminal may use
a counter, which is incremented at every SI window of a
particular SI message, e.g. SI#k. In this configuration, the SI
message acquisition may end when the requested SI mes-
sage(s) are successfully received, or when the counter
reaches a maximum counter value. In another configuration
the wireless terminal starts a timer at the beginning of the SI
message acquisition. In this configuration, the SI message
acquisition may end when the requested SI message(s) are
successfully received, or when the timer expires. The maxi-
mum counter value, or the timer value, which may be
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common for all ST messages or per-SI message basis, may be
pre-configured or configured by network via system infor-
mation. The conditions for the wireless terminal to end the
SI reception process is referred as “termination conditions”
herein.

[0106] FIG. 9A, FIG. 9B and FIG. 9C show three options
for the SI request procedure. In FIG. 9A, which may be
applicable to wireless terminals in any of the RRC states, the
request of on-demand delivery for SI messages may be
accomplished by sending a Random Access Preamble,
which may comprise a sequence selected from a set of
available sequences configured by the access node via
Minimum SI. A given sequence is identified by a Preamble
Index. When the access node detects the transmission of a
preamble sequence, it may respond to it with Random
Access Response, which includes the Preamble Index cor-
responding to the sequence. Upon receiving the Random
Access Response, the wireless terminal may validate that the
Preamble index in the Random Access Response matches
the one associated with the preamble sequence, and then
send to the access node SystemInformationRequest message
that includes the identity of the SI messages (e.g. SI#k) that
the wireless terminal desires to receive. In response, the
access node may send a SystemInformation message
acknowledging the request, indicating that the requested SI
message(s) will be broadcasted from the next SI window
scheduled for the requested SI message(s).

[0107] In one configuration, the access node may include
in Minimum SI a set of Preamble indices, each of which is
designated for requesting on-demand delivery of one or
more specific SI messages. FIG. 9B illustrates an example SI
request procedure using this configuration, where the wire-
less terminal in any RRC state may transmit Random Access
Preamble sequence given by the Preamble Index associated
with the SI message(s) that the wireless terminal has
selected. When the wireless terminal receives Random
Access Response including the Preamble Index, it may
consider that the request procedure is successful.

[0108] The SI request procedure in FIG. 9C may be
applicable to wireless terminals in RRC_CONNECTED,
wherein the SystemInformationRequest message is sent
without the random access preamble/response.

[0109] In any of the three options disclosed above, the
wireless terminal may proceed to the SI message acquisition
if the SI request procedure is successful. Otherwise, the
wireless terminal may think that the serving cell (controlled
by the access node) is barred, which will invoke a cell
reselection.

[0110] The SystemInformationRequest message shown in
FIG. 9A or FIG. 9C may include an information element
(e.g. siRequest) to indicate which SI message(s) that the
wireless terminal desires to receive. In one configuration, as
shown in FIG. 10, the siRequest may comprise a bit map,
wherein each bit corresponds to a schedulinglnfo informa-
tion element in SIB1 of the current serving cell, the bits
arranged in the order of schedulinglnfo information ele-
ments. By doing so, each bit of the bit map may correspond
to a specific SI message. Alternatively, siRequest may carry
a field indicating that the wireless terminal desires to receive
at least one on-demand basis SI message. In this case, the
access node may start broadcasting all of the on-demand
basis SI messages for a pre-configured duration. The Sys-
temInformation message shown in FIG. 9A or FIG. 9C may
include siAck, an information element for acknowledging
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siRequest. In one configuration, siAck may comprises the
same bit map as the one in SystemInformationRequest,
indicating the SI message(s) to be broadcasted. Alterna-
tively, siAck may comprise one Boolean field, indicating
whether the request has been accepted or not.

[0111] FIG. 11 is an exemplary message flow diagram of
SI acquisition procedure for a SI message broadcasted
periodically. Act 11-0 comprises the wireless terminal 26, in
either RRC_IDLE, RRC_INACTIVE or RRC_CON-
NECTED state, storing the content of SIB#A with the
validity information, e.g., valueTag=a and si-ArealD=2. Act
11-1 comprises the wireless terminal 26 obtaining, from the
currently serving access node 22, SIB1 as Minimum SI,
which, as understood from previous description, includes
one or more schedulinglnfo information elements. In the
scenario of FIG. 11, and as shown by Table 2, the k’th
schedulingInfo information element indicates that the SI
message associated with this schedulinglnfo (SI#k, hereaf-
ter), containing SIB#A, is currently broadcasted periodi-
cally. Furthermore, the SIB1 specifies (see Table 2) that
otherSIBInfo corresponding to SIB#A indicates that the
validity information of SIB#A is now valueTag=b and
si-ArealD=3.

[0112] Knowing that the stored SIB#A is now invalid, as
act 11-3 the wireless terminal 26 begins an SI message
acquisition wherein the wireless terminal may attempt to
acquire the SI message (SI#k) in the SI windows specified
in SIB1. In FIG. 11, act 11-3a illustrates an unsuccessful SI
message reception attempt in a first SI window for SI#k,
followed by act 11-35 which is a successtul SI message
reception in a second SI window for SI#k, Thus, as shown
in FIG. 11, if the ST message is not received by the end of
the SI window (as was the case for act 11-3a), the wireless
terminal 26 may repeat reception at the next SI window
occasion for the concerned SI message until it successfully
receives the SI message (as was done in act 11-35).

TABLE 2

schedulingInfoList {
k’th schdulingInfo (SItk) {

deliveryMethod = broadcast
SIB-type = A

¥
¥

otherSIBInfoList {

otherISBInfo {

SIB-type = A
ValidityInfo {
valueTag = b
¥
¥
¥

si-ArealD = 3
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[0113] Unsuccessful Attempted Reception of on-Demand
System Information

[0114] FIG. 12 shows an example communications system
20(12) comprising wireless terminal 26(12) configured to
detect failure of a SI reception process involving an on-
demand SI message, following a successful completion of
an SI request. The access node 22(12) and wireless terminal
26(12) of FIG. 12 are essentially identical to the respective
access node 22 and wireless terminal 26 of FIG. 2, except as
otherwise indicated herein. In terms of likeness, for
example, the radio access node 22(12) comprises node
processor 30 and node transceiver circuitry 32, with the node
processor 30 comprising, e.g., node frame/signal scheduler/
handler 50, system information (SI) generator 54, and node
RRC controller 60. Similarly, the wireless terminal 26(12)
comprises terminal processor 40, terminal transceiver cir-
cuitry 42, with terminal processor 40 comprising terminal
frame/signal scheduler/handler 52, system information (SI)
processor 56, and terminal RRC controller 70.

[0115] FIG. 12 also shows that wireless terminal 26(12)
comprises system information acquisition failure detector
80. The terminal processor 40, and particularly SI processor
56, may comprise or constitute the system information
acquisition failure detector 80. The system information
acquisition failure detector 80 is configured to make a
determination of a failure of the SI message acquisition
process. The system information acquisition failure detector
80 may make such failure determination based on a termi-
nation condition, as herein explained.

[0116] The system information generator 54 of radio
access node 22(12) is configured to generate first type
system information. For the example embodiment and mode
of FIG. 12, and in an example, non-limiting manner shown
in FIG. 13, the first type system information comprises
(information elements or the like which indicate): availabil-
ity of second type SI messages; scheduling information of
each of the SI messages; a delivery mode for each of the
second type SI messages; and, a configuration parameter to
configure at least one termination condition for determina-
tion of a failure of an SI message acquisition process for the
on-demand based second type SI messages.

[0117] As understood herein, a second type SI message
comprises at least one system information block (SIB), and
the delivery mode may be either periodic broadcast or
on-demand basis. The transmitter circuitry 36 of radio
access node 22(12) is configured to transmit the first type
system information over the radio interface 24 to the wire-
less terminal 26(12), as shown by arrow 12-1 in FIG. 12
[0118] As in the example embodiment and mode of FIG.
2, the on-demand Other SI request generator 72 of wireless
terminal 26(12) may request at least one second type SI
using a request message as indicated by arrow 12-2 in FIG.
12. The second type SI request message depicted by arrow
12-2 is received by node receiver circuitry 36. The node
processor 30, and particularly the SI generator 54, generates
the requested (second type) SI message in one or more
windows of transmission, the transmission of the requested
SI message being depicted by arrow 12-3 in FIG. 12.
[0119] As mentioned above, system information acquisi-
tion failure detector 80 may make a determination of a
failure of the SI message acquisition process. When so
doing, in an example embodiment and mode, the terminal
processor 40, working in response to or with system infor-
mation acquisition failure detector 80, is configured to
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initiate acquisition of the first type system information. That
is, the terminal processor 40 is configured, upon a failure of
the ST message acquisition process, to initiate acquisition of
the first type system information, e.g., to again request the
first type system information (Minimum SI) from the radio
access node 22(12). In FIG. 12 such request for first type
system information is depicted by arrow 12-4.

[0120] FIG. 13Ais an exemplary format of SIB1, which is
based on the format shown in FIG. 7 with an additional
information element si-MaxAcqAttempts. The information
element si-MaxAcqAttempts provides a termination condi-
tion for the ST message acquisition, indicating the maximum
number of SI message reception opportunities (e.g. SI
windows) allowed before the end of the SI message acqui-
sition. FIG. 13B is an alternative format of SIB1, wherein
the information element ue-TimersAndConstants includes a
timer configuration (T#x) to be used as a termination con-
dition for the SI message acquisition.

[0121] FIG. 14 is an exemplary message flow diagram of
on-demand based SI acquisition procedure wherein system
information acquisition failure is detected. As shown by act
14-0, wireless terminal 26, in either RRC_IDLE, RRC_
INACTIVE or RRC_CONNECTED state stores the content
of SIB#A with the validity information, valueTag=a, si-
ArealD=2, which the wireless terminal has previously
received. From the currently serving access node, as act 14-1
the wireless terminal may obtain SIB1 as Minimum SI, e.g.,
first type system information. Obtaining of the SIBI is
depicted by arrow 12-1 in FIG. 12. As shown in FIG. 13, the
SIB1 includes the schedulelnfolist, which in turn may
include one or more schedulinglnfo information elements.
An example schedulelnfoList for this scenario is shown in
previously-discussed Table 1, wherein the k’th scheduling-
Info indicates that the SI message associated with this
schedulinglnfo (SI#k, hereafter), containing SIB#A, will be
available by on-demand delivery. Furthermore, the otherS-
IBInfo corresponding to SIB#A indicates that the validity
information of SIB#A is valueTag=b, si-ArealD=3. It is
assumed hereafter that whenever the wireless terminal
receives SIB1, it has already received MIB beforehand.

[0122] Knowing that the stored SIB#A is now invalid, the
wireless terminal may decide to obtain a valid version of
SIB#A, and may initiate the SI request procedure repre-
sented by act 14-2 and explained herein and illustrated by
arrow 12-2 in FIG. 12. After the SI request procedure has a
successful result, the wireless terminal may start the SI
message acquisition, shown generally as act 14-3 in FIG. 14.
In the SI message acquisition the wireless terminal monitors
signals from the access node (depicted by arrow 12-3 in FIG.
12) in the designated SI windows derived from the sched-
uling information (schedulelnfo) in the SIB1, and thereby
attempts to receive the requested SI#k. The SI windows are
shown by dotted rectangles in FIG. 14. FIG. 14 shows by act
14-3a, act 14-3b, and act 14-3¢ three successive transmis-
sions of the requested SI#k, all of which are unsuccessful. A
tail of a vertical down-pointing arrow in the SI message
acquisition depiction of FIG. 14 is associated with start of
the SI message acquisition, while the head of the same
vertical down-pointing arrow is associated with end of the SI
message acquisition. In FIG. 14, the SI message acquisition
fails. Failure of the SI message acquisition is determined by
system information acquisition failure detector 80 which, as
indicated above, makes a determination of a failure of the SI
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message acquisition process based on a termination condi-
tion. Examples of the termination condition are described
below.

[0123] Upon detection of failure of the SI message acqui-
sition process, as act 14-4 the terminal processor 40 initiates
(re)acquisition of the first type system information, e.g., the
MINIMAL SI or SIB1, as shown by arrow 12-4 in FIG. 12.
The wireless terminal 26(12) thus attempts to again acquire
the first type system information, in hopes that the SI
message acquisition process can thereafter be repeated and
perhaps in such repeat of the SI message acquisition process
the requested SI message will be obtained. In an example
implementation, the wireless terminal 26(12) may optionally
reacquire MIB prior to reacquisition of SIB1. Accordingly,
not having a valid version of a stored SIB, upon detection of
failure of the SI message acquisition process, the terminal
processor 40 initiates (re)acquisition of the first type system
information.

[0124] FIG. 15 shows basic, representative, example acts
or steps performed by the wireless terminal 26(12) of FIG.
12. Act 15-1 comprises receiving the first type system
information (SI) from the base station apparatus. As men-
tioned above, the first type system information comprises:
availability of a second type SI message, the second type SI
message comprising at least one system information block
(SIB); scheduling information for the SI message; an indi-
cation of a delivery mode for the second type SI message,
the delivery mode being either periodic broadcast or on-
demand basis; and, at least one termination condition for
determination of a failure of an SI message acquisition
process for the on-demand based second type SI message.
Act 15-2 comprises transmitting an SI request message to
request at least one second type SI message indicated as
on-demand delivery. Act 15-3 comprises initiating the SI
message acquisition process. Act 15-4 comprises determin-
ing a failure of the SI message acquisition process. Act 15-5
comprises, upon a failure of the SI message acquisition
process, initiating acquisition of the first type system infor-
mation

[0125] FIG. 16 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node
22(12) of FIG. 12. Act 16-1 comprises transmitting first type
system information (SI). The first type SI has been described
above. Act 16-2 comprises receiving an SI request message
to request at least one second type SI message. Act 16-3
comprises delivering the requested SI message. As under-
stood from above, the requested SI message may be sent
periodically, repeatedly transmitted at a predetermined inter-
val, for a predetermined length of time

[0126] It was mentioned above that, in one configuration,
the wireless terminal may use a counter, which is incre-
mented at every SI window of a particular SI message, e.g.
SI#k, and that the SI message acquisition may end when the
requested SI message(s) are successfully received, or when
the counter reaches a maximum counter value. In some
configurations, the maximum counter value may be config-
ured by SIB1 (e.g. si-MaxAcqAttempts shown in FIG. 13A).
FIG. 17A shows the system information acquisition failure
detector 80 as comprising such counter as SI window
counter 82. Thus in one example implementation of the FIG.
12 example embodiment and mode, the termination condi-
tion may comprise SI window counter 82 counting up to
reach a maximum value, or counting down from a pre-set
value to zero. Such maximum or pre-set value may be
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configured by the radio access node 22(12). The SI window
counter 82 is incremented (or decremented) in a case in
which the requested SI message was not received by the end
of one reception opportunity, e.g., a case in which the
requested SI message was not received by the end of an SI
window.

[0127] It was further mentioned above that, in another
configuration the wireless terminal may start a timer at the
beginning of the SI message acquisition, and that the SI
message acquisition may end when the requested SI mes-
sage(s) are successfully received, or when the timer expires.
In some configuration, the timer is configured by SIB1 (e.g.
the timer configuration T#x in FIG. 13B). FIG. 17B shows
the system information acquisition failure detector 80 as
comprising such a timer: SI message acquisition process
timer 84. Thus in another example implementation of the
FIG. 12 example embodiment and mode, the termination
condition may comprise SI message acquisition process
timer 84 expiration of a timer configured by the base station
apparatus. The SI message acquisition process timer 84 is
started at the beginning of the SI message acquisition
process. The timer expiration value may be configured by
the radio access node 22(12).

[0128] As understood from above, the Other SI may
comprise one or more (Other) SI messages, also known as
second type SI messages. In one example implementation,
as reflected by FIG. 18A, the termination condition may be
common for plural, e.g., all, ST messages. That is, in the FIG.
18A implementation, the maximum counter value in the case
of FIG. 17A, or the timer value in the case of FIG. 17B, may
be common for all SI messages. In this case, the counter
value configuration or the timer configuration in Minimum
SI (e.g., si-MaxAcqAttempts in FIG. 13A, or T#x in FIG.
13B) may comprise a single parameter. Alternatively, as
shown in the example implementation of FIG. 18B, the
termination condition may be configured on a per-SI mes-
sage basis, e.g., uniquely configured for one or more (Other
SI) SI messages. In this case, the counter value configuration
or the timer configuration in Minimum SI (e.g. si-MaxAc-
gAttempts in FIG. 13A, or T#x in FIG. 13B) may comprise
a list of parameters, each of which configures a correspond-
ing SI message. In either the FIG. 18A or FIG. 18B
implementations, the termination condition(s), whether
common or not common, e.g., Unique, may be pre-config-
ured or configured by network via system information. Thus,
the condition for the wireless terminal to end the SI recep-
tion process is referred as a “termination condition” herein.
[0129] The foregoing is now discussed in context of a
more general 3GPP TS SI acquisition procedure for a UE to
acquire the access stratum, AS, and non-access stratum,
NAS, information. This more 3GPP TS procedure applies to
UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_
CONNECTED. The UE in RRC_IDLE and RRC_INAC-
TIVE shall ensure having a valid version of (at least) the
MIB, SIB1 as well as SIB X through SIB Y (depending on
support of the concerned RATs for UE controlled mobility).
The UE in RRC_CONNECTED shall ensure having a valid
version of (at least) the MIB, SIB1 as well as SIB X
(depending on support of mobility towards the concerned
RATs).

[0130] For the acquisition of MIB and SIB1, the UE shall
perform the acts of LISTING 1 below (wherein reference to
any “section”, “clause”, or “sub-clause” is to the respective
section, clause, or sub-clause of 3GPP TS 38.331.)
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[0131] From the foregoing it is understood that the UE

LISTING 1 shall apply the SI acquisition procedure as defined above
1> if the cell is a PSCell: upon cell selection (e.g. upon power on), cell-reselection,
2> acquire the MIB; . .
2> perform the actions specified in section 5.2.2.4.1; return from out of coverage, after reconfiguration with sync
1> else: completion, after entering NR-RAN from another RAT,
2> acquire the MIB; . o . .
2> if the UE is unable to acquire the MIB; upon receiving an indication that the system information has
3> perform the actions as specified in clause 5.2.2.5; .. . . .
P elser:’ P changed, upon receiving a PWS notification, upon failing to
3> Perform the actions specified in section 5.2.2.4.1. acquire an SI message; whenever the UE does not have a
2> acquire the SIB1, ) . .
2> if the UE is unable to acquire the SIB1: valid version in the stored SI.
3> perform the actions as specified in clause 5.2.2.5;
2> else: [0132] From the foregoing it is understood that, in an

3>perform the actions specified in section 5.2.2.4.2. . . ..
example implementation, when acquiring an SI message, the

UE may perform the following acts of Listing 2.

LISTING 2

1> determine the start of the SI-window for the concerned SI message.
1> if ST message acquisition is not triggered due to UE request:
2> receive DL-SCH using the SI-RNTI from the start of the SI-window and
continue until the end of the SI-window whose absolute length in time is given
by si-WindowLength, or until the SI message was received;
2> if the SI message was not received by the end of the SI-window, repeat
reception at the next SI-window occasion for the concerned SI message;
1> else if SI message acquisition is triggered due to UE request:
2> Set the SI window counter 82 to O (or Start SI message acquisition process timer 84);
2> [FFS receive DL-SCH using the SI-RNTI from the start of the SI-window and
continue until the end of the SI-window whose absolute length in time is given by si-
WindowLength, or until the SI message was received];
2>[FFS if the SI message was not received by the end of the SI-window, increment the
SI window counter 82 , repeat reception at the next SI-window occasion for the
concerned SI message];
2>if the SI window counter 82 is equal to configured maximum value or counted down
to zero (or timer SI message acquisition process timer 84 expires)
3> Initiate the SI acquisition procedure.

[0133] When the UE acquires a MIB or a SIB1 or a SI
message in a currently camped/serving cell as described in
clause 5.2.2.3, the UE shall store the acquired SI. A version
of the SI that the UE stored is out of date after 3 hours. The
UE may use such a stored version of the SI e.g. after cell
re-selection, upon return from out of coverage or after the
reception of SI change indication. The storage and manage-
ment of the stored SI in addition to the SI relevant for the
current camped/serving cell is left to UE implementation.
The UE shall:

1> delete any stored version of a SIB after 3 hours from the moment it was
successfully confirmed as valid;
1> if UE has stored version of any SIB:
2>for each SIB:
3> if the stored SIB is area specific SIB and if
systemInfoArealdentifier and systemInfoValueTag included in the SIB1 received
from the currently camped/serving cell are identical to the
systemInfo Arealdentifier and systemInfoValueTag associated with stored
version of that SIB; or
3> if the stored SIB is cell specific and if systemInfoValueTag
included in the SIB1 received from the currently camped/serving cell is
identical to the systemInfoValueTag associated with stored version of that SIB;
4> consider the stored SIB as valid for the cell;
3> else:
4> (re)acquire the corresponding SI message as specified in clause
5.2.2.3.
1> if UE has no stored version of a SIB:
2> (re)acquire the corresponding SI message as specified in clause 5.2.2.3.
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[0134] Unsuccesstul Attempted Reception of Broadcasted
System Information

[0135] The previous embodiments disclose, e.g., proce-
dure(s) for acquiring an SI message currently broadcasted
periodically, wherein the wireless terminal may continue the
SI message acquisition until successful completion. This
operation may be valid if the concerned SI message is
assumed to be broadcasted forever. By the introduction of
on-demand SI, however, the assumption is not guaranteed to
be true. For instance, when the wireless terminal sees
deliveryMode=broadcast in SIB1 for the SI message of
concern, it is possible that the access node may be tempo-
rarily broadcasting the SI message in response to a request
from another wireless terminal, and that the access node may
stop the periodic broadcast eventually.

[0136] Whereas the example communications system
20(12) of FIG. 12 primarily concerns unsuccessful
attempted reception of on-demand system information, FIG.
19 shows an example communications system 20(17) com-
prising wireless terminal 26(17) configured to detect failure
of a SI reception process involving a periodically broadcast
SI message. The access node 22(17) and wireless terminal
26(17) of FIG. 19 are essentially identical to the respective
access node 22 and wireless terminal 26 of FIG. 2 and FIG.
12, except as otherwise indicated herein. In terms of like-
ness, for example, the radio access node 22(17) comprises
node processor 30 and node transceiver circuitry 32, with the
node processor 30 comprising, e.g., node frame/signal
scheduler/handler 50, system information (SI) generator 54,
and node RRC controller 60. Similarly, the wireless terminal
26(17) comprises terminal processor 40, terminal trans-
ceiver circuitry 42, with terminal processor 40 comprising
terminal frame/signal scheduler/handler 52, system infor-
mation (SI) processor 56, and terminal RRC controller 70.
[0137] FIG. 19 shows that wireless terminal 26(17) also
comprises system information acquisition failure detector
80. As in the case of FIG. 12, terminal processor 40, and
particularly SI processor 56, may comprise or constitute the
system information acquisition failure detector 80. The
system information acquisition failure detector 80 is con-
figured to make a determination of a failure of the SI
message acquisition process. The system information acqui-
sition failure detector 80 may make such failure determina-
tion based on a termination condition, as herein explained.
[0138] As in the FIG. 12 example embodiment and mode,
system information generator 54 of radio access node 22(12)
is configured to generate first type system information. For
the example embodiment and mode of FIG. 19, and in the
example, non-limiting manner shown in FIG. 13, the first
type system information comprises (information elements or
the like which indicate): availability of second type SI
messages; scheduling information of each of the SI mes-
sages; a delivery mode for each of the second type SI
messages; and, a configuration parameter to configure at
least one termination condition for determination of a failure
of an SI message acquisition process for the on-demand
based second type SI messages. As understood herein, a
second type SI message comprises at least one system
information block (SIB), and the delivery mode may be
either periodic broadcast or on-demand basis. The transmit-
ter circuitry 36 of radio access node 22(17) is configured to
transmit the first type system information over the radio
interface 24 to the wireless terminal 26(17), as shown by
arrow 19-1 in FIG. 19.
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[0139] In the FIG. 19 example embodiment and mode it is
assumed that wireless terminal 26(17) is presently con-
cerned with acquiring a second type SI message for which
the delivery mode is periodic broadcast. As such, the ter-
minal processor 40 is controlling terminal receiver 46 to
initiate a SI message acquisition process for a periodically
broadcasted second type SI message. But it may turn out,
however, after initiating the SI message acquisition process,
that the expected periodically broadcasted second type SI
message(s) are not received. Non-receipt of the periodically
broadcasted second type SI message(s) may be for any of
several reasons, including the fact that the broadcast of the
periodically broadcasted second type SI message was at the
behest of another wireless terminal, with the wireless ter-
minal 26(17) essentially being a third-party beneficiary of
the broadcasts, and the access node has by now terminated
the broadcast of the second type SI message intended for the
another wireless terminal.

[0140] Thus, as in the FIG. 12 example embodiment and
mode, system information acquisition failure detector 80
may make a determination of a failure of the SI message
acquisition process. When so doing, in an example embodi-
ment and mode, the terminal processor 40, working in
response to or with system information acquisition failure
detector 80, is configured to initiate acquisition of the first
type system information. That is, the terminal processor 40
is configured, upon a failure of the SI message acquisition
process involving a periodically broadcasted second type SI
message, to initiate acquisition of the first type system
information, e.g., to again request the first type system
information (Minimum SI) from the radio access node
22(17). In FIG. 19 such request for first type system infor-
mation is depicted by arrow 19-4 (there being no arrow 19-2
or arrow 19-3 in FIG. 19).

[0141] FIG. 20 is an exemplary message flow diagram of
a periodic broadcast based SI acquisition procedure wherein
system information acquisition failure is detected. As shown
by act 20-0, wireless terminal 26, in either RRC_IDLE,
RRC_INACTIVE or RRC_CONNECTED state stores the
content of SIB#A with the validity information, valueTag=a,
si-ArealD=2, which the wireless terminal has previously
received. From the currently serving access node, as act 20-1
the wireless terminal may obtain SIB1 as Minimum SI, e.g.,
first type system information. Obtaining of the SIBI is also
depicted by arrow 19-1 in FIG. 19. As shown in FIG. 13, the
SIB1 includes the schedulelnfolist, which in turn may
include one or more schedulinglnfo information elements.
An example schedulelnfoList for this scenario is shown in
previously-discussed Table 1, wherein the k’th scheduling-
Info indicates that the SI message associated with this
schedulinglnfo (SI#k, hereafter), containing SIB#A, will be
available by broadcast. Furthermore, the otherSIBInfo cor-
responding to SIB#A indicates that the validity information
of SIB#A is valueTag=b, si-ArealD=3. It is assumed here-
after that whenever the wireless terminal receives SIB1, it
has already received MIB beforehand.

[0142] Having received the SIB1 as Minimum SI, e.g.,
first type system information, the wireless terminal 26(17)
knows when the radio access node 22(17) is expected to
broadcast the system information for the sought second type
SI, e.g., SIB#A. As such, the terminal processor 40 of
wireless terminal 26(17) begins the SI message acquisition
(represented by act 20-3 in FIG. 20).



US 2019/0387461 Al

[0143] In the SI message acquisition 20-3, the wireless
terminal monitors signals from the access node attempts to
obtain the SI messages in the designated SI windows derived
from the scheduling information (schedulelnfo) in the SIB1,
and thereby attempts to receive the requested SI#k. The SI
windows are shown by dotted rectangles in FIG. 20. FIG. 20
shows by act 20-3a, act 20-35, and act 20-3¢ three succes-
sive transmissions of the requested SI#k, all of which are
unsuccessful. A tail of a vertical down-pointing arrow in the
SI message acquisition depiction of FIG. 20 is associated
with start of the SI message acquisition, while the head of
the same vertical down-pointing arrow is associated with
end of the SI message acquisition. In FIG. 20, the SI
message acquisition 20-3 utterly fails. Failure of the SI
message acquisition is determined by system information
acquisition failure detector 80 which, as indicated above,
makes a determination of a failure of the SI message
acquisition process based on a termination condition.
Examples of the termination condition are described herein.
[0144] Upon detection of failure of the SI message acqui-
sition process, as act 20-4 the terminal processor 40 initiates
(re)acquisition of the first type system information, e.g., the
MINIMAL SI or SIB1, as shown by arrow 14-4 in FIG. 14.
The wireless terminal 26(14) thus attempts to again acquire
the first type system information, in hopes that the SI
message acquisition process can thereafter be repeated and
perhaps in such repeat of the SI message acquisition process
the requested SI message will be obtained. In an example
implementation, the wireless terminal 26(14) may optionally
reacquire MIB prior to reacquisition of SIB1. Accordingly,
not having a valid version of a stored SIB, upon detection of
failure of the SI message acquisition process, the terminal
processor 40 initiates (re)acquisition of the first type system
information.

[0145] FIG. 21 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 19. Act 21-1 comprises receiving first type
system information (SI) from the base station apparatus. As
indicated previously, the first type system information com-
prises: availability of a second type SI message; scheduling
information for the SI message; an indication of a delivery
mode for the second type SI message, the delivery mode
being either periodic broadcast or on-demand basis; and, at
least one termination condition for determination of a failure
of an SI message acquisition process. Act 21-2 comprises
initiating the SI message acquisition process for a periodi-
cally broadcasted second type SI message. Act 21-3 com-
prises determining a failure of the SI message acquisition
process. Act 21-4 comprises, upon a failure of the SI
message acquisition process, initiating acquisition of the
first type system information.

[0146] FIG. 22 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 19. Act 22-1 comprises transmitting first type system
information (SI) from the base station apparatus. The first
type system information comprises, e.g., configuration
parameters to configure for at least one termination condi-
tion for determination of a failure of an SI message acqui-
sition process. Act 22-2 comprises broadcasting the periodic
broadcast-based SI messages.

[0147] As in the FIG. 12 embodiment and mode, wireless
terminal 26(17) may use a counter, which is incremented at
every SI window of a particular SI message, e.g. SI#k, and
may end the SI message acquisition when the requested SI
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message(s) are successfully received, or when the counter
reaches a maximum counter value. The system information
acquisition failure detector 80 of FIG. 19 may comprise the
aforementioned SI window counter 82, shown in FIG. 17A,
which may count up to reach a maximum value, or count
down from a pre-set value to zero. Such maximum or pre-set
value may be configured by the radio access node 22(17).
The SI window counter 82 is incremented (or decremented)
in a case in which the requested SI message was not received
by the end of one reception opportunity, e.g., a case in which
the requested SI message was not received by the end of an
SI window.

[0148] Also as in the FIG. 12 embodiment and mode,
wireless terminal 26(17) may start a timer at the beginning
of the SI message acquisition, and may end the SI message
acquisition when the requested SI message(s) are success-
fully received, or when the timer expires. The system
information acquisition failure detector 80 of FIG. 19 may
comprise the aforementioned SI message acquisition pro-
cess timer 84 shown in FIG. 17B when the termination
condition comprises expiration of acquisition process timer
84. The SI message acquisition process timer 84 is started at
the beginning of the SI message acquisition process. The
timer expiration value may be configured by the radio access
node 22(17).

[0149] Thus, similar to the example embodiments and
modes of FIG. 2 and FIG. 12, for acquisition of periodic
broadcast-based SI message(s) as shown in FIG. 19 an extra
mechanism to terminate the SI message acquisition may
employed. In one configuration, the wireless terminal may
use a counter, which is incremented at every SI window of
a particular SI message (e.g. SI#k). In this configuration, the
SI message acquisition triggered by acquiring may end when
the requested SI message is successfully received, or when
the counter reaches a maximum counter value. (It should be
understood that this counter implementation is logically
identical to an alternative implementation, wherein the
counter is set with the maximum counter value at the
beginning of the SI message acquisition and decremented
upon the end of the ST window. In this implementation, the
SI message acquisition may end when the counter becomes
a pre-determined value, such as zero). In another configu-
ration the wireless terminal starts a timer at the beginning of
the SI message acquisition. In this configuration, the SI
message acquisition may end when the requested SI mes-
sage is successfully received, or when the timer expires.
Similar to the embodiment of FIG. 12, and as understood by
FIG. 18A and FIG. 18B, the maximum counter value, or the
timer value, may be common for all SIB types, per-SIB type
basis or per-SI message basis, may be pre-configured or
configured by network via system information.

[0150] It should further be understood that a wireless
terminal may be attempting to receive some second type SI
by periodic broadcast, and one or more other second type SI
by on-demand delivery. Hence, in a further example
embodiment and mode the terminal processor 40 of a
wireless terminal, such as wireless terminal 26(17), may be
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configured to both detect failure of a SI message acquisition
process for broadcasted second type system information and
detect failure of a SI message acquisition process for on-
demand second type system information. For this reason the
terminal processor 40 of wireless terminal 26(17) shows
terminal processor 40 and SI processor 56 in particular as
still comprising on-demand Other SI request generator 72.
Thus it is possible in some modes for both the process of
FIG. 14 and FIG. 19 to be executing essentially currently.

[0151] When a wireless terminal 26 is capable of both
detecting failure of a SI message acquisition process for
broadcasted second type system information and detecting
failure of a SI message acquisition process for on-demand
second type system information, the wireless terminal 26
may have separate termination conditions for each process.
For that reason the wireless terminal 26 may comprise plural
SI window counters 82 and/or plural SI message acquisition
process timers 84. For example, the wireless terminal may
have a first SI window counter 82(B) for a SI message
acquisition process for broadcasted second type system
information; and a second SI window counter 82(D) for a SI
message acquisition process for on-demand second type
system information. Or, for example, wireless terminal may
have a first SI message acquisition process timer 84(B) for
a SI message acquisition process for broadcasted second

Dec. 19, 2019

type system information; and a second SI message acquisi-
tion process timer 84(D) for a SI message acquisition
process for on-demand second type system information.
[0152] Furthermore, the counter configuration or the timer
configuration for acquisition of periodic broadcast-based SI
message(s) may be configured via system information (e.g.
SIB1) separately from the configuration for acquisition of
on-demand based SI message(s). In this case, SIB1 shown in
FIG. 13C with two separate counter configurations (si-
MaxAcgAttemptsOnDemand and si-MaxAcqAttemptsPeri-
odic) or FIG. 13D with two separate timer configurations
(T#x for on-demand and T#y for periodic broadcast) may be
used. Alternatively, the counter/timer configuration common
for on-demand and periodic broadcast-based SI message
acquisition may be configured. In this case, SIB1 shown in
FIG. 13A (common counter configuration) or FIG. 13B
(common timer configuration) may be used.

[0153] The aforementioned more general 3GPP TS SI
acquisition procedure for a UE to acquire the AS- and NAS
information may be modified in part, e.g., for acquisition of
an SI Message, for the example embodiment and mode of
FIG. 19 as shown below. As indicated earlier, the counters
(SI window counter 82(B) and SI window counter 82(D)) or
the timers (SI message acquisition process timer 84(B) and
SI message acquisition process timer 84(D)) may be iden-
tical, or alternatively separately configured.

LISTING 3

When acquiring an SI message, the UE shall:

1>determine the start of the SI-window for the concerned SI message as follows:

1> if ST message acquisition is not triggered due to UE request:

2> Set the counter SI window counter 82(B) to O (or Start timer SI message acquisition

process timer 84(B));
2>receive DL-SCH using the SI-RNTI from the start of the SI-window and continue

until the end of the SI-window whose absolute length in time is given by si-

WindowLength, or until the SI message was received;

2>if the SI message was not received by the end of the SI-window, increment the

counter SI window counter 82(B), repeat reception at the next SI-window occasion for

the concerned SI message;

2>if the counter SI window counter 82(B) is equal to [configured maximum value] (or

timer SI message acquisition process timer 84(B) expires)

3> Initiate the SI acquisition procedure as defined in sub-clause 5.2.2.3.

1> else if SI message acquisition is triggered due to UE request:

2> Set the counter SI window counter 82(D) to O (or Start timer SI message acquisition

process timer 84(D));
2> [receive DL-SCH using the SI-RNTTI from the start of the SI-window and continue

until the end of the SI-window whose absolute length in time is given by si-

WindowLength, or until the SI message was received];

2>[if the SI message was not received by the end of the SI-window, increment the

counter SI window counter 82(D) , repeat reception at the next SI-window occasion

for the concerned SI message];

2>if the counter SI window counter 82(D) is equal to [configured maximum value] (or

timer SI message acquisition process timer 84(D) expires)

3> Initiate the SI acquisition procedure as defined in sub-clause 5.2.2.3.
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[0154] Limiting Duration of System Information Message
Acquisition by Number of Modification Periods

[0155] FIG. 23 shows an example communications system
20(23) comprising wireless terminal 26(23) configured to
limit duration of system information message acquisition
based on a number of modification periods. The example
embodiment and mode of FIG. 23 may considered to be
similar to previous embodiments and modes which
employed a counter, but instead of counting a number of SI
windows, the counter in the example embodiment and mode
of FIG. 23 essentially counts a number of modification
periods as a measure for determining when to terminate the
SI message acquisition process.

[0156] The elements of access node 22(23) and wireless
terminal 26(23) of FIG. 23 are essentially identical to the
corresponding elements respective access node 22 and wire-
less terminal 26 of FIG. 2 that have same base reference
numbers, except as otherwise indicated herein. In terms of
likeness, for example, the radio access node 22(23) com-
prises node processor 30 and node transceiver circuitry 32,
with the node processor 30 comprising, e.g., node frame/
signal scheduler/handler 50, system information (SI) gen-
erator 54, and node RRC controller 60. Similarly, the
wireless terminal 26(23) comprises terminal processor 40,
terminal transceiver circuitry 42, with terminal processor 40
comprising terminal frame/signal scheduler/handler 52, sys-
tem information (SI) processor 56, and terminal RRC con-
troller 70.

[0157] FIG. 23 also shows that wireless terminal 26(23)
comprises system information message acquisition termina-
tor 90. The terminal processor 40, and particularly SI
processor 56, may comprise or constitute the system infor-
mation message acquisition terminator 90. The SI processor
56 performs an SI message acquisition process to acquire the
system information transmitted from the network, e.g., from
access node 22(23). The system information message acqui-
sition terminator 90 is configured to terminate the SI mes-
sage acquisition process after attempting SI message acqui-
sition for a first number of modification periods. Thus, the
system information message acquisition terminator 90
essentially serves as and/or comprises a counter for counting
up to the first number of modification periods as criteria for
determining when to end the SI message acquisition process.
[0158] A modification period is a preconfigured time dura-
tion where the content of the system information is
unchanged. A modification period may be defined as a time
period wherein the system information may be transmitted a
number of times with the same content (except some pre-
defined parameters), as defined by its own scheduling. A
modification period can be any predefined time duration
established by any predetermined convention. For example,
the modification periods may be the same or akin to the
concept of modification period as defined for LTE in 3GPP
TS 36.304, 38.304, 36.331 and/or 38.331, all of which are
incorporated herein by reference.

[0159] FIG. 24 depicts an example configuration of modi-
fication periods. In each modification period, defined
between two adjacent modification period boundaries, there
may be one or more transmission opportunities (e.g., SI
windows) allocated for a designated SI message. The access
node 22(23) may choose to transmit, or not to transmit, the
SI message on these opportunities.

[0160] The first number of modification periods may be
obtained by any appropriate manner, and preferably is
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configured at the wireless terminal 26(23) by access node
22(23). For example, the node SI generator 54 may comprise
modification period limit generator 92, which generates the
first number of modification periods which is sent to and
used by wireless terminal 26(23) for determining when to
terminate the SI message acquisition process. For example,
FIG. 23 shows by arrow 23-1 transmission of an indication
of the first number of modification periods to wireless
terminal 26(23). Alternatively, the first number of modifi-
cation periods may be pre-configured at the wireless termi-
nal 26(23), e.g., stored in memory of wireless terminal
26(23) via input other from the radio access network such as
through user interface 48 upon programming of wireless
terminal 26(23).

[0161] In one configuration, transmission of such an SI
message, either initiated autonomously by the radio access
node or triggered by an on-demand request from a wireless
terminal, may be started at the first boundary of a modifi-
cation period. Alternatively, in another configuration, trans-
mission of such an SI message may start at any SI window
of' a modification period. Nonetheless, in either configura-
tion the SI transmission may end (if the access node decides
to end) at the last SI window of a modification period.
[0162] FIG. 25 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 23. Act 25-1 comprises the wireless terminal
26(3), e.g., via terminal receiver 46, receiving system infor-
mation (SI) from the radio access node in a SI message
acquisition process. Act 25-2 comprises terminating the SI
message acquisition process after attempting SI message
acquisition for a first number of modification periods. As
explained herein, a modification period is a preconfigured
time duration where the content of the SI is unchanged. The
first number of modification periods may be assessed or
counted from a prescribed event, such as a network event or
action of the wireless terminal. Act 25-2 may be performed
by system information message acquisition terminator 90,
which may be realized by SI processor 56.

[0163] FIG. 26 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 23. Act 26-1 comprises configuring the wireless ter-
minal with the first number of modification periods. Act 26-1
may be performed by modification period limit generator 92,
and transmission of the first number of modification periods
from access node 22(23) to wireless terminal 26(23) may be
shown by arrow 23-1 in FIG. 23. Act 26-2 comprises
transmitting system information (SI) to the wireless termi-
nal.

[0164] The example embodiment and mode of FIG. 27 is
a special case of the example embodiment and mode of FIG.
23 in which the system information takes the form of first
type system information and second type system informa-
tion, as previously discussed in conjunction with other
example embodiments and modes. The elements of access
node 22(27) and wireless terminal 26(27) of FIG. 27 are
essentially identical to the corresponding elements respec-
tive access node 22 and wireless terminal 26 of FIG. 2 that
have same reference numbers, except as otherwise indicated
herein. In terms of likeness, for example, the radio access
node 22(23) comprises node processor 30 and node trans-
ceiver circuitry 32, with the node processor 30 comprising,
e.g., node frame/signal scheduler/handler 50, system infor-
mation (SI) generator 54, and node RRC controller 60.
Similarly, the wireless terminal 26(23) comprises terminal
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processor 40, terminal transceiver circuitry 42, with terminal
processor 40 comprising terminal frame/signal scheduler/
handler 52, system information (SI) processor 56, and
terminal RRC controller 70. Further, like the example
embodiment and mode of FIG. 23, the wireless terminal
26(27) of FIG. 27 comprises system information message
acquisition terminator 90 and the access node 22(27) of FIG.
27 comprises the modification period limit generator 92. The
system information message acquisition terminator 90 of
wireless terminal 26(27) is likewise configured to terminate
the SI message acquisition process after attempting SI
message acquisition for a first number of modification
periods.

[0165] The node processor 30 of radio access node 22
includes a system information (SI) generator 54 similar to
that of the example embodiment and mode of FIG. 2
wherein at least some of the system information generated
and provided by the system information (SI) generator 54 is
Minimum System Information (Minimum SI), also known
as first type system information, represented by Minimum SI
handler 54M. Some of the system information may be Other
system information (Other SI), also known as second type
system information, represented by Other SI handler 540 in
FIG. 2. The wireless terminal 26(27) of FIG. 27 may use the
system information (SI) generated by radio access node
22(27), and some of the Minimum SI may inform the
wireless terminal 26 of the availability of the Other IS.

[0166] In the example embodiment and mode of FIG. 27,
the terminal receiver 46 is configured to receive first type
system information (SI) from the radio access node. As
understood herein, the first type SI comprises (1) availability
of second type SI messages, and (2) an indication of a
delivery mode for each of the second type SI messages. The
second type SI message comprises at least one system
information block (SIB). The delivery mode is either broad-
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cast or on-demand basis. Further, in the example embodi-
ment and mode of FIG. 27, like the embodiment and mode
of FIG. 2, the terminal receiver 46 is configured to transmit
an SI request message to request at least one second type SI
message indicated as on-demand delivery in a case where
the delivery mode of the second type SI message is on-
demand. Such SI request message is understood with refer-
ence to arrow 2-2 of the embodiment and mode of FIG. 2
and discussion thereof. In the embodiment and mode of FIG.
27, the modification period is thus a preconfigured time
duration where the content of the first type and second type
system information is unchanged.

[0167] As was mentioned above, the number of modifi-
cation periods that constitutes the first number of modifica-
tion periods may be pre-configured in the wireless terminal
as well as in the access node. Alternatively, the first number
of modification periods may be configured by the access
node via the minimum system information (e.g. SIB1). In
the latter case, SI-Schedulinglnfo in SIB1, mentioned in
earlier example embodiments and modes, may be aug-
mented to comprise a parameter, such as si-NumModBound-
aries. The parameter si-NumModBoundaries, may express
the first number of modification periods, and thereby to
instruct the wireless terminal 26(27) regarding the duration
of'the SI message acquisition in units of modification period
boundaries. This parameter may apply to any cases of the SI
message acquisition (on-demand request or not). If the
wireless terminal 26(27) is allowed to start the SI message
acquisition in the middle of a modification period, in one
configuration si-NumModBoundaries may include the
modification period where the SI reception is started. In
another configuration si-NumModBoundaries may include
modification periods starting at the next modification period
boundary. Listing 4A, shown below, illustrates use of a
parameter, such as si-NumModBoundaries, to express the
first number of modification periods.

LISTING 4A
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-Schedulinglnfo ::= SEQUENCE {

schedulingInfoList
si-WindowLength

si-Request-Config
systemInformationArealD

SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

ENUMERATED {ms1, ms2, ms5, ms10, msl13, ms20,
ms40},

SI-Request-Config OPTIONAL, -- Cond MSG-1

BIT STRING (SIZE (24)) OPTIONAL,

-- First entry is SIB2

sibValueTagList
systemInfo AreaScope
si-NumModBoundary

SchedulingInfo ::=

si-BroadcastStatus

si-Periodicity

sib-MappingInfo

)

SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,
INTEGER (0..7) OPTIONAL

SEQUENCE {

ENUMERATED {broadcast, onDemand},
ENUMERATED {

f®, 1f16, rf32, rf64, 1128, 1256, {512},
SIB-Mapping

SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=

ENUMERATED {
sibType2, sibType3, sibTyped, sibTypeS5,
sibType6, sibType7, sibType8, sibType9,
spare8, spare7, spare6, spareS,
spare4, spare3, spare2, sparel,

-- Value TAG per SIB.

SIBValueTag ::=

INTEGER (0..31)
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[0168] Listing 4B is an alternative implementation of
SI-SchedulingInfo that configures the number of modifica-
tion period, wherein two parameters, si-NumModBoundar-
iesOnDemand and si-NumModBoundariesPeriodic, may
configure the duration of the SI message acquisition. The
parameter NumModBoundariesOnDemand may be used in
the scenario disclosed in the second embodiment, whereas
the parameter NumModBoundariesPeriodic may be used in
the scenario disclosed in a previous embodiment.
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comprising terminal frame/signal scheduler/handler 52, sys-
tem information (SI) processor 56, and terminal RRC con-
troller 70.

[0173] In the example embodiment and mode of FIG. 28,
the terminal receiver 46 is configured to receive first type
system information (SI) from the radio access node. As
understood herein, the first type SI comprises (1) availability
of second type SI messages, and (2) an indication of a
delivery mode for each of the second type SI messages. The

LISTING 4B
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

si-WindowLength
ms40},

SI-Request-Config OPTIONAL, -- Cond MSG-1
BIT STRING (SIZE (24))

si-Request-Config
systemInformationArealD
-- First entry is SIB2
sibValueTagList
systemInfo AreaScope
si-NumModBoundaryPeriodic
si-NumModBoundaryOnDemand

OPTIONAL,
OPTIONAL

INTEGER (0..7)
INTEGER (0..7)

}

SchedulingInfo ::=
si-BroadcastStatus
si-Periodicity

SEQUENCE {

ENUMERATED {

ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,
OPTIONAL,

SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,

ENUMERATED {broadcast, onDemand},

f®, 1f16, rf32, 1f64, rf128, 1256, {512},

sib-MappingInfo

SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type
SIB-Type :: ENUMERATED {

SIB-Mapping

sibType2, sibType3, sibTyped, sibTypeS5,
sibType6, sibType7, sibType8, sibType9,
spare8, spare7, spare6, spareS,
spared, spare3, spare2, sparel,

-- Value TAG per SIB.

SIBValueTag ::= INTEGER (0..31)

[0169] The procedure of the example embodiments and
modes of FIG. 23 and FIG. 27 may be akin to Listing 3,
except that the counters (N1, N2) are replaced by si-
NumModBoundaries. Alternatively, the counters may be
replaced by si-NumModBoundariesPeriodic and si-Num-
ModBoundariesOnDemand respectively.

[0170] Requiring Wireless Terminal to Wait an Offset
Time Before Beginning SI Message Acquisition

[0171] FIG. 28 shows an example communications system
20(28) wherein wireless terminal 26(28) may be configured,
e.g., via the minimum system information (e.g. SIB1), with
at least one offset value. The offset value indicates a dura-
tion, e.g., of time, that wireless terminal 26(28) is required
to wait before starting a SI message acquisition process.
[0172] The elements of access node 22(28) and wireless
terminal 26(28) of FIG. 28 may be essentially identical to
the corresponding elements respective access node 22 and
wireless terminal 26 of FIG. 2 that have same base reference
numbers, except as otherwise indicated herein. In terms of
likeness, for example, the radio access node 22(28) com-
prises node processor 30 and node transceiver circuitry 32,
with the node processor 30 comprising, e.g., node frame/
signal scheduler/handler 50, system information (SI) gen-
erator 54, and node RRC controller 60. Similarly, the
wireless terminal 26(28) comprises terminal processor 40,
terminal transceiver circuitry 42, with terminal processor 40

second type SI message comprises at least one system
information block (SIB). The delivery mode is either broad-
cast or on-demand basis. Further, in the example embodi-
ment and mode of FIG. 27, like the embodiment and mode
of FIG. 2, the terminal receiver 46 is configured to transmit
an SI request message to request at least one second type SI
message indicated as on-demand delivery in a case where
the delivery mode of the second type SI message is on-
demand.

[0174] FIG. 28 also shows that wireless terminal 26(28)
comprises system information acquisition delay controller
94. The terminal processor 40, and particularly SI processor
56, may comprise or constitute the system information
acquisition delay controller 94. In the FIG. 28 example
embodiment and mode, the system information acquisition
delay controller 94 is configured to require the SI processor
56 to wait, after receiving from the radio access node an
acknowledgement for the SI request message, for a time
duration specified by an offset value, before performing an
SI message acquisition process.

[0175] FIG. 28 further shows that the access node 22(28)
comprises offset value generator 96. The node SI generator
54 of access node 22(28) generates first type system infor-
mation which is used to configure the wireless terminal with
an offset value OFF. The offset value OFF is used to instruct
the wireless terminal 26(28) to wait, for a time duration
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specified by the offset value OFF, after the wireless terminal
receives from access node 22(28) an acknowledgement for
the SI request message, before the wireless terminal per-
forms an SI message acquisition process. Receipt from
access node 22(28) of an acknowledgement for the SI
request message is understood to be an acknowledgment of
the request message shown as arrow 2-2 of FIG. 2. FIG. 28
shows transmission of the offset value OFF as arrow 28-1.
[0176] FIG. 29 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal wireless terminal 26(28) of FIG. 28. Act 29-1 com-
prises receiving first type system information (SI) from the
radio access node. As explained previously, the first type
system information may comprise availability of second
type SI messages. Act 29-2 comprises transmitting, to access
node 22(28), an SI request message to request at least one
second type SI message indicated as on-demand delivery in
a case where the delivery mode of the second type SI
message is on-demand. Act 29-2 may be performed by
terminal frame/signal handler 72 in conjunction with termi-
nal transmitter 44, and is understood with reference to
message 2-2 of the example embodiment and mode of FIG.
2. Act 29-3 comprises, after receiving from the radio access
node an acknowledgement for the SI request message and
before performing an SI message acquisition process, wait-
ing for a time duration specified by an offset value. The wait
of act 29-3 may be assessed and controlled by system
information acquisition delay controller 94. Act 29-4 com-
prises performing the SI message acquisition process after
the wait of the duration established by the offset value OFF.
[0177] FIG. 30 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node
access node 22(28) of FIG. 28. Act 30-1 comprises the
access node 22(28) transmitting the first type system infor-
mation (SI) to the wireless terminal. Act 30-1 may be
performed by node SI generator 54 in conjunction with core
node transmitter 34. Act 30-2 comprises the access node
22(28) receiving an SI request message to request at least
one second type SI message. The SI request message may be
understood with reference to message 2-2 of FIG. 2, for
example, and may be received via node receiver 36 and
handled by request handler 72. Act 30-3 comprises the
access node 22(28) waiting for a time duration specified by
the offset value (OFF). Act 3-4 comprises the access node
22(28) starting to transmit the second type SI message. The
offset value OFF may be generated by offset value generator
96 and transmitted from access node 22(28) to wireless
terminal 26(28) by core node transmitter 34. As explained
previously, the offset value OFF serves to instruct the
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wireless terminal to wait for a time duration specified by an
offset value after the wireless terminal receives, from the
radio access node, an acknowledgement for the SI request
message, before the wireless terminal performs an SI mes-
sage acquisition process.

[0178] FIG. 31 illustrates the scenario of the example
embodiment and mode of FIG. 28, where wireless terminal
26(28), after completing the SI request procedure 31-2,
waits for the specified duration (offset value OFF) before
starting the SI message acquisition procedure 31-3.

[0179] In some configurations, the offset value (offset
value OFF) may be used in a case where the access node
22(28) desires to defer the transmission of an SI message
from the reception of an SI request.

[0180] In one configuration the offset value may be pro-
vided in units of SI windows. In the SI window unit
configuration, the wireless terminal may skip the specified
number of SI windows.

[0181] In another configuration, the offset value may be
provided in units of modification periods, which have been
discussed above. In this modification period offset value
embodiment, the wireless terminal may postpone the SI
message acquisition until the specified number of modifi-
cation periods is consumed.

[0182] Furthermore, in another configuration, the offset
value may be a time duration specifying the time (e.g. in
units of milliseconds). In this time case, after the successful
completion of the SI request procedure, the wireless terminal
may wait for the specified time and may start the ST message
acquisition from the following SI window.

[0183] The offset value may be pre-configured in the
wireless terminal 26(28) as well as in the access node
22(28). Alternatively, as explained above, the offset value
OFF may be configured by the access node 22(28), e.g., via
the minimum system information (e.g. SIB1).

[0184] In the latter case, e.g., configuration of offset value
OFF by the access node 22(28), Listing SA, Listing 5B and
Listing 5C below show example formats of SI-Scheduling-
Info, with the offset configured by the number of SI win-
dows, the number of modification period, and the time
duration, respectively. Listing 5D shows the case where the
access node is able to choose one of these configurations,
e.g., the configuration of the offset value OFF being
expressed in terms of number of SI windows, number of
modification periods, or time duration.

[0185] The counter values or the timers to limit the
duration of a SI message acquisition, disclosed in a previous
embodiment, may be started upon or after the end of the
waiting duration specified by the offset value.

LISTING 5A:
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-Schedulinglnfo ::= SEQUENCE {

schedulingInfoList

SchedulingInfo,

si-WindowLength

si-Request-Config
systemInformationArealD
OPTIONAL,

SEQUENCE (SIZE (1..maxSI-Message)) OF

ENUMERATED {msl, ms2, ms5, ms10, msl15, ms20,
ms40},
SI-Request-Config OPTIONAL, -- Cond MSG-1
BIT STRING (SIZE (24))



US 2019/0387461 Al Dec. 19, 2019

-continued
LISTING 5A:
-- First entry is SIB2
sibValueTagList SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
systemInfo AreaScope SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,
si-AcqOffset INTEGER (0..15) OPTIONAL -- Number of SI windows
¥
LISTING 5B:
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-SchedulingInfo ::= SEQUENCE {
schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF
SchedulingInfo,
si-WindowLength ENUMERATED {msl, ms2, ms5, ms10, msl15, ms20,
ms40},
si-Request-Config SI-Request-Config OPTIONAL, -- Cond MSG-1
systemInformationArealD BIT STRING (SIZE (24))
OPTIONAL,
-- First entry is SIB2
sibValueTagList SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
systemInfoAreaScope SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,
si-AcqOffset INTEGER (0..7) OPTIONAL -- Number of modification
periods
¥
LISTING 5C:
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-SchedulingInfo ::= SEQUENCE {
schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF
SchedulingInfo,
si-WindowLength ENUMERATED {msl, ms2, ms5, ms10, msl15, ms20,
ms40},
si-Request-Config SI-Request-Config OPTIONAL, -- Cond MSG-1
systemInformationArealD BIT STRING (SIZE (24))
OPTIONAL,
-- First entry is SIB2
sibValueTagList SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
systemInfoAreaScope SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,
si-AcqOffset ENUMERATED {ms1, ms2, ms5, ms10, ms13, ms20,
ms40} OPTIONAL -- time to wait for ST message
acquisition
¥
LISTING 5D:
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-SchedulingInfo ::= SEQUENCE {
schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF
SchedulingInfo,
si-WindowLength ENUMERATED {msl, ms2, ms5, ms10, msl15, ms20,
ms40},
si-Request-Config SI-Request-Config OPTIONAL, -- Cond MSG-1
systemInformationArealD BIT STRING (SIZE (24))
OPTIONAL,
-- First entry is SIB2
sibValueTagList SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,

systemInfoAreaScope SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,
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LISTING 5D:

si-AcqOffset
offset-SiWindow
offset-ModPeriod
offset-Duration

CHOICE {

INTEGER (0..15), -- Number of modification periods
INTEGER (0..7), -- Number of modification periods
ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,

ms40} - time to wait for ST message acquisition

} OPTIONAL

}

[0186] Limiting Duration of System Information Message
Acquisition by Number of Transmission Opportunities
[0187] FIG. 32 shows an example communications system
20(32) comprising wireless terminal 26(32) configured to
limit duration of system information message acquisition
based on a number of transmission opportunities. The num-
ber of transmission opportunities may mean the number of
transmission opportunities that the access node is scheduling
for transmission of a certain system information (SI) mes-
sage. The number of transmission opportunities may be
expressed in terms of any appropriate unit or event(s), such
as system information windows or modification periods, for
example, and may express the transmission opportunities
with reference to timing of a certain network event or action
of the wireless terminal.

[0188] The elements of access node 22(32) and wireless
terminal 26(32) of FIG. 32 are essentially identical to the
corresponding elements respective access node 22 and wire-
less terminal 26 of FIG. 2 that have same base reference
numbers, except as otherwise indicated herein. In terms of
likeness, for example, the radio access node 22(32) com-
prises node processor 30 and node transceiver circuitry 32,
with the node processor 30 comprising, e.g., node frame/
signal scheduler/handler 50, system information (SI) gen-
erator 54, and node RRC controller 60. Similarly, the
wireless terminal 26(32) comprises terminal processor 40,
terminal transceiver circuitry 42, with terminal processor 40
comprising terminal frame/signal scheduler/handler 52, sys-
tem information (SI) processor 56, and terminal RRC con-
troller 70.

[0189] FIG. 32 also shows that wireless terminal 26(32)
comprises system information message acquisition termina-
tor 90(32). The terminal processor 40, and particularly SI
processor 56, may comprise or constitute the system infor-
mation message acquisition terminator 90(32). The SI pro-
cessor 56 performs an SI message acquisition process to
acquire the system information transmitted from the net-
work, e.g., from access node 22(32). The system information
message acquisition terminator 90(32) is configured to ter-
minate the SI message acquisition process after attempting
SI message acquisition for a prescribed number of transmis-
sion opportunities. The prescribed number of transmission
opportunities may be in time reference, e.g., occur after, a
prescribed event such as a network event or an action by the
wireless terminal 26(32). Thus, the system information
message acquisition terminator 90(32) essentially serves as
and/or comprises a counter for counting up to a prescribed
number of transmission opportunities as criteria for deter-
mining when to end the SI message acquisition process.
[0190] The number of transmission opportunities may be
obtained by any appropriate manner, and preferably is
configured at the wireless terminal 26(32) by access node

22(32). For example, the node SI generator 54 may comprise
transmission opportunity generator 92(32), which generates
a number of transmission opportunities which is sent to and
used by wireless terminal 26(32) for determining when to
terminate the SI message acquisition process. For example,
FIG. 32 shows by arrow 32-1 transmission of an indication
of the number of transmission opportunities to wireless
terminal 26(32). Alternatively, the number of transmission
opportunities may be pre-configured at the wireless terminal
26(32), e.g., stored in memory of wireless terminal 26(32)
via input other from the radio access network such as
through user interface 48 upon programming of wireless
terminal 26(32).

[0191] FIG. 33 is a flowchart showing basic, representa-
tive, example acts or steps performed by the wireless ter-
minal of FIG. 32. Act 33-1 comprises the wireless terminal
26(32) e.g., via terminal receiver 46, receiving first type
system information (SI) from the radio access node in a SI
message acquisition process. Act 33-2 comprises terminat-
ing the SI message acquisition process after attempting the
SI message acquisition for a prescribed number of transmis-
sion opportunities. Act 33-2 may be performed by system
information message acquisition terminator 90(32), which
may be realized by SI processor 56.

[0192] FIG. 34 is a flowchart showing basic, representa-
tive, example acts or steps performed by the access node of
FIG. 32. Act 34-1 comprises configuring the wireless ter-
minal with a prescribed number of transmission opportuni-
ties for a system information message, the number of
transmission opportunities indicating at least how many
transmission opportunities the radio access node is sched-
uling to transmit the SI message. Act 34-1 may be performed
by transmission opportunity generator 92(32), and transmis-
sion of the number of transmission opportunities from
access node 22(32) to wireless terminal 26(32) may be
shown by arrow 32-1 in FIG. 32. Act 34-2 comprises
transmitting system information (SI) to the wireless termi-
nal, e.g., for the prescribed number of transmission oppor-
tunities.

[0193] The example embodiment and mode of FIG. 35 is
a special case of the example embodiment and mode of FIG.
32 in which the system information takes the form of first
type system information and second type system informa-
tion, as previously discussed in conjunction with other
example embodiments and modes. The elements of access
node 22(35) and wireless terminal 26(35) of FIG. 35 are
essentially identical to the corresponding elements respec-
tive access node 22 and wireless terminal 26 of FIG. 2 that
have same reference numbers, except as otherwise indicated
herein. In terms of likeness, for example, the radio access
node 22(35) comprises node processor 30 and node trans-
ceiver circuitry 32, with the node processor 30 comprising,
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e.g., node frame/signal scheduler/handler 50, system infor-
mation (SI) generator 54, and node RRC controller 60.
Similarly, the wireless terminal 26(35) comprises terminal
processor 40, terminal transceiver circuitry 42, with terminal
processor 40 comprising terminal frame/signal scheduler/
handler 52, system information (SI) processor 56, and
terminal RRC controller 70. Further, like the example
embodiment and mode of FIG. 32, the wireless terminal
26(35) of FIG. 35 comprises system information message
acquisition terminator 90(32) and the access node 22(35) of
FIG. 35 comprises the transmission opportunity generator
92(32). The system information message acquisition termi-
nator 90 of wireless terminal 26(35) is likewise configured
to terminate the SI message acquisition process after
attempting SI message acquisition for a prescribed number
of transmission opportunities.

[0194] The node processor 30 of radio access node 22(35)
includes a system information (SI) generator 54 similar to
that of the example embodiment and mode of FIG. 2
wherein at least some of the system information generated
and provided by the system information (SI) generator 54 is
Minimum System Information (Minimum SI), also known
as first type system information, represented by Minimum SI
handler 54M. Some of the system information may be Other
system information (Other SI), also known as second type
system information, represented by Other SI handler 540 in
FIG. 2. The wireless terminal 26(35) of FIG. 35 may use the
system information (SI) generated by radio access node
22(35), and some of the Minimum SI may inform the
wireless terminal 26 of the availability of the Other IS.

[0195] In the example embodiment and mode of FIG. 35,
the terminal receiver 46 is configured to receive first type
system information (SI) from the radio access node. As
understood herein, for the example embodiment and mode
of FIG. 35 the first type SI comprises (1) availability of SI
messages, (2) an indication of a delivery mode for each of
the SI messages, and (3) the prescribed number of trans-
mission opportunities for the SI messages. Each of the SI
messages comprises at least one second type system infor-
mation block (SIB). The delivery mode is either broadcast or
on-demand basis. Further, in the example embodiment and
mode of FIG. 27, like the embodiment and mode of FIG. 2,
the terminal receiver 46 is configured to transmit an SI
request message to request at least one SI message indicated
as on-demand delivery in a case where the delivery mode of
the SI message is on-demand. Such SI request message is
understood with reference to arrow 2-2 of the embodiment
and mode of FIG. 2 and discussion thereof. Thus, in the
embodiment and mode of FIG. 35, the prescribed number of
transmission opportunities for at least one SI message indi-
cating at least how many transmission opportunities the
radio access node is scheduling to transmit the SI message
from the time of the transmission of the first type SI.

[0196] Thus, in the example embodiment and mode of
FIG. 35, in access node 22(35) the transmitter circuitry 34 is
configured to transmit first type system information (SI) for
the FIG. 35 embodiment and mode to the wireless terminal.
The node receiver circuitry 36 configured to receive an SI
request message to request at least one SI message. The node
processor circuitry 30 and transmission opportunity genera-
tor 92(32) configures the wireless terminal, e.g., via the first
type SI, with the prescribed number of transmission oppor-
tunities for at least one SI message. As explained previously,
in the FIG. 35 embodiment and mode the prescribed number
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of transmission opportunities indicates at least how many
transmission opportunities the radio access node is sched-
uling to transmit the second type SI message from the time
of the transmission of the first type system information
[0197] Inthe FIG. 35 example embodiment and mode, the
minimum system information may indicate, for each SI
message, the number of transmission opportunities that the
access node is scheduling for transmission. For an SI mes-
sage that is currently broadcasted, the number of transmis-
sion opportunities may indicate how many of the prescribed
number of transmission opportunities are still remaining at
the time of transmission for the minimum system informa-
tion. Meanwhile, for an SI message that is NOT currently
broadcasted (to be requested on-demand), the number of
transmission opportunities may indicate at least how many
transmission opportunities that the access node will use for
the SI message once it is requested. In one example imple-
mentation of the FIG. 35 example embodiment and mode,
one transmission opportunity may be an SI window. In
another example implementation of the FIG. 35 example
embodiment and mode, one transmission opportunity may
be a modification period.

[0198] FIG. 36A illustrates one exemplary operation sce-
nario of the example embodiment and mode of FIG. 35 for
the case or example implementation in which the transmis-
sion opportunities are SI windows. The first SIB1 transmis-
sion in FIG. 36A indicates that the broadcast status (BS)
(e.g. si-BroadcastStatus) of the SI message of concern is
onDemand. Furthermore, the SIB1 also indicates that the
number of transmission opportunities (TOs) is 6, meaning
that six transmission opportunities (i.e., six SI windows) will
be used to transmit the ST message once the SI message is
requested. After the wireless terminal sends an SI request,
the access node 22(35) starts transmitting the SI message on
the six subsequent SI windows. In the scenario of FIG. 36A,
the second SIB1 transmission, occurring after the fourth SI
window, indicates two remaining TOs for the SI message
that is being broadcasted (BS=broadcast). After consuming
these six TOs, the TO indicated in the third SIB1 transmis-
sion goes back to 6, whereas BS becomes onDemand.

[0199] In the scenario of FIG. 36A, after the successful
completion of the SI request procedure, the wireless terminal
26(35) may perform the SI message acquisition until it
successfully receives the SI message or until it consumes the
number of SI windows specified by the TO value received
in the first SIB1. Furthermore, the wireless terminal 26(35)
may not attempt to receive the second SIB1 transmission
(since not required to receive it). However, the second SIB1
transmission may possibly be received by another wireless
terminal, which may attempt to receive the SI message in the
next two subsequent SI windows.

[0200] In addition, when combined with BS=broadcast,
the transmission opportunities (TOs) in SIB1 may be also
used to provide the wireless terminal 26(35) the maximum
SI windows allowed in an SI message acquisition. For
example, as illustrated in FIG. 36B, the wireless terminal
26(35) may receive the first SIB1 transmission where
TO=12 and BS=broadcast. The wireless terminal 26(35), if
desired, may start the SI message acquisition in up to the 12
subsequent SI windows of the SI message. After consuming
all these SI windows without successful SI message acqui-
sition, the wireless terminal 26(35) may reacquire SIB1, as
disclosed in the previous embodiments. It should be noted
that the access node 22(35) may choose to continue trans-
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mitting the SI message after 12 SI windows, as TO in SIB1
in this case is used only in sake of the wireless terminal
26(35) to provide the maximum attempts (in units of SI
windows) before the SIB1 reacquisition.

[0201] FIG. 37 is another exemplary scenario where the
transmission opportunities (TOs) are configured in units of
modification periods. The first SIB1 transmission in Modi-
fication Period N (MP(N)) indicates two TOs (i.e., two
modification periods) will be used for the transmission of a
SI message. In the first modification period a SI request for
the SI message is sent from the wireless terminal 26(35),
followed by the transmission of the SI message from access
node 22(35) in the subsequent designated SI windows, for
the duration of two modification periods. In one configura-
tion, as shown in FIG. 37, the configured TOs may include
the modification period where the SI request occurs (MP
(N)). In this case, as shown in FIG. 37, TO in the SIB1
transmitted in MP(N+1) may be decremented by one (i.e.
TO=1). In another configuration, TO in the SIB1 may not
include the modification period where the SI request occurs
(MP(N)). In this case, TO=2 in MP(N+1), TO=1 in MP(N+
2), and the SI message transmission may continue until the
end of MP(N+2).

[0202] Listing 5 shows an example format and coding of
SIB1 for the example embodiment and mode of FIG. 35,
where si-NumTransmissionOpportunities provide the num-
ber of TOs disclosed above, in units of SI-windows (or
alternatively in units of modification periods).
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[0204] Certain units and functionalities of node 22, node
22-12, node 22-19, node 22(23), node 22(27), node 22(28),
node 22(32), and node 22(35), wireless terminal 26, wireless
terminal 26-14, wireless terminal 26-19, wireless terminal
22(23), wireless terminal 22(27), wireless terminal 22(28),
wireless terminal 22(32), and wireless terminal 22(35), are,
in example embodiments, implemented by electronic
machinery, computer, and/or circuitry. For example, the
node processors 30 and terminal processors 40 of the
example embodiments herein described and/or encompassed
may be comprised by the computer circuitry of FIG. 38.
FIG. 38 shows an example of such electronic machinery or
circuitry, whether node or terminal, as comprising one or
more processor(s) circuits 190, program instruction memory
192; other memory 194 (e.g., RAM, cache, etc.); input/
output interfaces 196; peripheral interfaces 198; support
circuits 199; and busses 200 for communication between the
aforementioned units.

[0205] The program instruction memory 192 may com-
prise coded instructions which, when executed by the pro-
cessor(s), perform acts including but not limited to those
described herein. Thus is understood that each of node
processor 30 and terminal processor 40, for example, com-
prise memory in which non-transient instructions are stored
for execution.

LISTING 5
-- ASN1START
-- TAG-OTHER-SI-INFO-START
SI-SchedulingInfo ::= SEQUENCE {

schedulingInfoList SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,

si-WindowLength
ms40},
SI-Request-Config OPTIONAL, -- Cond MSG-1
BIT STRING (SIZE (24))

si-Request-Config
systemInformationArealD
OPTIONAL,

-- First entry is SIB2
sibValueTagList
systemInfoAreaScope

SEQUENCE {
ENUMERATED {broadcast, onDemand},
ENUMERATED {

SchedulingInfo ::=
si-BroadcastStatus
si-Periodicity

f®, 1f16, rf32, rf64, 1128, 1256, {512},

sib-MappinglInfo SIB-Mapping,

ENUMERATED {msl, ms2, ms5, ms10, msl15, ms20,

SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,
SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID,

si-NumTransmissionOpportunitiesINTEGER(0..31)-- number of remaining TOs for this SI

message
¥
SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type
SIB-Type ::= ENUMERATED {
sibType2, sibType3, sibTyped, sibTypeS5,
sibType6, sibType7, sibType8, sibType9,
spare8, spare7, spare6, spareS,
spared, spare3, spare2, sparel,

-- Value TAG per SIB.

SIBValueTag ::= INTEGER (0..31)

[0203] Features from each of the example embodiments
and modes described herein, including the example embodi-
ments and modes of FIG. 2, FIG. 23, FIG. 27, FIG. 28, FIG.
32, and FIG. 35 may be combined with one another. Further,
features of the “Example Embodiments™ enumerated here-
inafter may also be used in conjunction with one another.

[0206] The memory 194, or computer-readable medium,
may be one or more of readily available memory such as
random access memory (RAM), read only memory (ROM),
floppy disk, hard disk, flash memory or any other form of
digital storage, local or remote, and is preferably of non-
volatile nature. The support circuits 199 are coupled to the
processors 190 for supporting the processor in a conven-
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tional manner. These circuits include cache, power supplies,
clock circuits, input/output circuitry and subsystems, and the
like.

[0207] Further, it should be understood that, when a pro-
cessor or processor circuitry is mentioned in conjunction
with any of the preceding example embodiments and modes,
it should be understood that the device hosting the processor,
whether wireless terminal or access node, may comprise at
least one processor and at least one memory including
computer program code, the memory and the computer
program code being configured to, working with the at least
one processor, to cause the host device to perform the
functions afore-described.

[0208] Thus, the technology disclosed herein solves prob-
lems in the field of telecommunications, including problems
in telecommunications nodes such wireless terminals and
access nodes, as well as computers/processors and hardware
comprising such nodes. System information is of utmost
importance to the operation of telecommunication nodes, so
that each node can obtain the necessary network information
to coordinate and communicate with other nodes and to
perform its desired functions. The system information is
quite extensive and complex, and may be changeable/up-
dateable due to network and operating conditions, for
example. Efficiently obtaining and using the system infor-
mation is challenging, particularly in view of numerous
other telecommunications functions that may be simultane-
ously on-going based on the system information. The tech-
nology disclosed herein solves problem that may occur
when SI messages are not timely received by, e.g., curtailing
SI message acquisitions and initiating remedial measures
such as re-acquiring SIB1. The technology disclosed herein
thus avoids waste of time and undue expenditure of pro-
cessing resources.

[0209] The technology of this application thus encom-
passes but is not limited to the following example embodi-
ments, example features, and example advantages:

Example Embodiment 1

[0210] A wireless terminal that communicates over a radio
interface with a radio access node of a radio access network
(RAN), the wireless terminal comprising:

[0211] receiver circuitry configured to receive system
information (SI) from the radio access node

[0212]

[0213] perform an SI message acquisition process to
acquire the system information, and

[0214] terminate the SI message acquisition process
after attempting SI message acquisition for a first
number of modification periods, a modification period
being a preconfigured time duration where the content
of the system information is unchanged.

processor circuitry configured to

Example Embodiment 2

[0215] The wireless terminal of Example Embodiment 1,
wherein the receiver circuitry is configured to receive first
type system information (SI) from the radio access node, the
first type SI comprising:

[0216] availability of second type SI messages, a second
type SI message comprising at least one system information
block (SIB);
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[0217] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being either
broadcast or on-demand basis;

[0218] the wireless terminal further comprising transmit-
ter circuitry configured to transmit an SI request message to
request at least one second type SI message indicated as
on-demand delivery in a case where the delivery mode of the
second type SI message is on-demand; and

[0219] wherein the modification period is a preconfigured
time duration where the content of the first type and second
type system information is unchanged.

Example Embodiment 3

[0220] The wireless terminal of Example Embodiment 1,
wherein the first number of modification periods is precon-
figured.

Example Embodiment 4

[0221] The wireless terminal of Example Embodiment 2,
wherein the first number of modification periods is config-
ured by the radio access node via the first type SI.

Example Embodiment 5

[0222] The wireless terminal of Example Embodiment 2,
wherein the wireless terminal is further configured with a
second number of modification periods, the first number of
modification periods being used for the SI message acqui-
sition process of an SI message after transmitting the SI
request message, whereas the second number of modifica-
tion periods being used for the SI message acquisition
process without transmitting the SI request message.

Example Embodiment 6

[0223] The wireless terminal of Example Embodiment 5,
wherein the second number of modification periods is pre-
configured.

Example Embodiment 7

[0224] The wireless terminal of Example Embodiment 5,
wherein the second number of modification periods is con-
figured by the radio access node via the first type SI.

Example Embodiment 8

[0225] The wireless terminal of Example Embodiment 2,
wherein, in the case where the SI message acquisition
process is terminated after the first number of modification
periods, the wireless terminal initiates acquisition of the first
type system information.

Example Embodiment 9

[0226] The wireless terminal of Example Embodiment 5,
wherein, in the case where the SI message acquisition
process is terminated after the second number of modifica-
tion periods, initiate acquisition of the first type system
information.

Example Embodiment 10

[0227] A radio access node of a radio access network
(RAN) that communicates over a radio interface with a
wireless terminal, the radio access node comprising:
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[0228] transmitter circuitry configured to transmit system
information (SI) to the wireless terminal

[0229] processor circuitry configured to configure the
wireless terminal with a first number of modification peri-
ods, the first number of modification periods being a termi-
nation condition of a SI message acquisition process, the
modification period being a preconfigured time duration
where the content of the system information is unchanged.

Example Embodiment 11

[0230] The radio access node of Example Embodiment 10,
wherein:
[0231] the transmitter circuitry is configured to transmit

first type system information (SI) to the wireless terminal,
the first type SI comprising:

[0232] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0233] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0234] receiver circuitry configured to receive an SI
request message to request at least one second type SI
message;

[0235] the processor circuitry is configured to configure
the wireless terminal via the first type SI message with the
first number of modification periods, the first number of
modification periods being a termination condition of a
second type SI message acquisition process, the modifica-
tion period being a preconfigured time duration where the
content of the first type and second type SI is unchanged.

Example Embodiment 12

[0236] The radio access node of Example Embodiment 11,
wherein the radio access node is further configured to
configure the wireless terminal via the first type SI with a
second number of modification periods, the first number of
modification periods being used for the SI message acqui-
sition process of an SI message after transmitting the SI
request message, whereas the second number of modifica-
tion periods being used for the SI message acquisition
process without transmitting the SI request message.

Example Embodiment 13

[0237] The radio access node of Example Embodiment 11,
wherein after receiving the SI request message requesting a
SI message the radio access node transmits the SI message
during the number of modification periods indicated in the
first type SI.

Example Embodiment 14

[0238] A method for a wireless terminal that communi-
cates over a radio interface with a radio access node of a
radio access network (RAN), the method comprising:
[0239] receiving system information (SI) from the radio
access node in a SI message acquisition process;

[0240] terminating the SI message acquisition process
after attempting SI message acquisition for a first number of
modification periods, a modification period being a precon-
figured time duration where the content of the SI is
unchanged.
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Example Embodiment 15

[0241] The method of Example Embodiment 14, further
comprising:
[0242] receiving first type system information (SI) from

the radio access node, the first type SI comprising:

[0243] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0244] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0245] transmitting an SI request message to request at
least one second type SI message indicated as on-demand
delivery in a case where the delivery mode of the second
type SI message is on-demand;

[0246] wherein the modification period is a preconfigured
time duration where the content of the first type and second
type SI is unchanged.

Example Embodiment 16

[0247] The method of Example Embodiment 15, wherein
the first number of modification periods is preconfigured.

Example Embodiment 17

[0248] The method of Example Embodiment 15, wherein
the first number of modification periods is configured by the
radio access node via the first type SI.

Example Embodiment 18

[0249] The method of Example Embodiment 15, wherein
further comprising being configured with a second number
of modification periods, the first number of modification
periods being used for the SI message acquisition process of
an SI message after transmitting the SI request message,
whereas the second number of modification periods being
used for the SI message acquisition process without trans-
mitting the SI request message.

Example Embodiment 19

[0250] The method of Example Embodiment 18, wherein
the second number of modification periods is preconfigured.

Example Embodiment 20

[0251] The method of Example Embodiment 18, wherein
the second number of modification periods is configured by
the radio access node via the first type SI.

Example Embodiment 21

[0252] the method of example embodiment 15, wherein, in
the case where the SI message acquisition process is termi-
nated after the first number of modification periods, initiat-
ing acquisition of the first type system information.

Example Embodiment 22

[0253] The method of Example Embodiment 18, wherein,
in the case where the SI message acquisition process is
terminated after the second number of modification periods,
initiating acquisition of the first type system information.
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Example Embodiment 23

[0254] A method for a radio access node of a radio access
network (RAN) that communicates over a radio interface
with a wireless terminal, comprising:

[0255] configuring the wireless terminal with a first num-
ber of modification periods, the first number of modification
periods being a termination condition of a system informa-
tion (SI) message acquisition process, a modification period
being a preconfigured time duration where content of the
system information (SI) is unchanged

[0256] transmitting system information (SI) to the wire-
less terminal.

Example Embodiment 24

[0257] The method of Example Embodiment 23, further
comprising:
[0258] transmitting first type system information (SI) to

the wireless terminal, the first type SI comprising:

[0259] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0260] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0261] receiving an SI request message to request at least
one second type SI message;

[0262] wherein the first number of modification periods is
a termination condition of a second type SI message acqui-
sition process, and

[0263] wherein the modification period is a preconfigured
time duration where the content of the first type and second
type SI is unchanged.

Example Embodiment 25

[0264] The method of Example Embodiment 24, wherein
further configuring the wireless terminal via the first type SI
with a second number of modification periods, the first
number of modification periods being used for the SI
message acquisition process of an SI message after trans-
mitting the SI request message, whereas the second number
of modification periods being used for the SI message
acquisition process without transmitting the SI request mes-
sage.

Example Embodiment 26

[0265] The method of Example Embodiment 24, wherein,
after receiving the SI request message requesting a SI
message, transmitting the SI message during the number of
modification periods indicated in the first type SI.

Example Embodiment 27

[0266] A wireless terminal that communicates over a radio
interface with a radio access node of a radio access network
(RAN), the wireless terminal comprising:

[0267] receiver circuitry configured to receive system
information (SI) from the radio access node

rocessor circuitry configured to:

0268] p ircuitry configured
[0269] perform an SI message acquisition process;
[0270] terminate the SI message acquisition process

after attempting SI message acquisition for a prescribed
number of transmission opportunities.
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Example Embodiment 28

[0271] The wireless terminal of Example Embodiment 27,
wherein:
[0272] the receiver circuitry is configured to receive first

type system information (SI) from the radio access node, the
first type SI comprising:
[0273] availability of second type SI messages, a sec-

ond type SI message comprising at least one system
information block (SIB);

[0274] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0275] the prescribed number of transmission opportu-
nities, the prescribed number of transmission opportu-
nities for at least one second type message, the pre-
scribed number of transmission opportunities
indicating at least how many transmission opportuni-
ties the radio access node is scheduling to transmit the
SI message from the time of the transmission of the first
type SI;

[0276] the wireless terminal further comprising transmit-
ter circuitry configured to transmit an SI request message to
request at least one second type SI message indicated as
on-demand delivery in a case where the delivery mode of the
second type SI message is on-demand.

Example Embodiment 29

[0277] The wireless terminal of Example Embodiment 28,
wherein, in the case where the delivery method is broadcast
for the second type SI message, the prescribed number of
transmission opportunities indicates remaining transmission
opportunities for a corresponding SI message.

Example Embodiment 30

[0278] The wireless terminal of Example Embodiment 29,
wherein the prescribed number of transmission opportuni-
ties is updated at each time of first type SI transmission.

Example Embodiment 31

[0279] The wireless terminal of Example Embodiment 27,
wherein the prescribed number of transmission opportuni-
ties is a number of SI windows, an SI windows being defined
as a time window designated for a SI message.

Example Embodiment 32

[0280] The wireless terminal of Example Embodiment 27,
wherein the prescribed number of transmission opportuni-
ties is a number of modification boundaries, the modification
period being a preconfigured time duration where content of
the system information is unchanged.

Example Embodiment 33

[0281] The wireless terminal of Example Embodiment 28,
wherein, in the case where the SI message acquisition
process is terminated after the first number of modification
periods, the wireless terminal initiates acquisition of the first
type system information.
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Example Embodiment 34

[0282] A radio access node of a radio access network
(RAN) that communicates over a radio interface with a
wireless terminal, the radio access node comprising:
[0283] transmitter circuitry configured to transmit system
information (SI) to the wireless terminal;

[0284] processor circuitry configured to configure the
wireless terminal with a prescribed number of transmission
opportunities, the prescribed number of transmission oppor-
tunities indicating at least how many transmission opportu-
nities the radio access node is scheduling to transmit an SI
message.

Example Embodiment 35

[0285] The radio access node of Example Embodiment 34,
wherein:
[0286] the transmitter circuitry configured to transmit first

type system information (SI) to the wireless terminal, the
first type SI comprising:

[0287] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0288] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0289] the prescribed number of transmission opportu-
nities, the prescribed number of transmission opportu-
nities being for at least one second type message, the
number of transmission opportunities indicating at least
how many transmission opportunities the radio access
node is scheduling to transmit the SI message from the
time of the transmission of the first type SI;

[0290] the radio access node further comprising receiver
circuitry configured to receive an SI request message to
request at least one second type SI message;

[0291] wherein the processor circuitry configured to con-
figure the wireless terminal via the first type SI with the
prescribed number of transmission opportunities for at least
one second type system information message, the number of
transmission opportunities indicating at least how many
transmission opportunities the radio access node is sched-
uling to transmit the second type SI message from the time
of the transmission of the first type system information.

Example Embodiment 36

[0292] The radio access node of Example Embodiment 35,
wherein, in the case where the delivery method is broadcast
for the second type SI message, the prescribed number of
transmission opportunities indicates remaining transmission
opportunities for a corresponding SI message.

Example Embodiment 37

[0293] The radio access node of Example Embodiment 35,
wherein the prescribed number of transmission opportuni-
ties is updated at each time of first type SI transmission.

Example Embodiment 38

[0294] The radio access node of Example Embodiment 34,
wherein the prescribed number of transmission opportuni-
ties is a number of SI windows, an SI windows being defined
as a time window designated for a SI message.
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Example Embodiment 39

[0295] The radio access node of Example Embodiment 34,
wherein the prescribed number of transmission opportuni-
ties is a number of modification boundaries, the modification
period being a preconfigured time duration where content of
the system information is unchanged.

Example Embodiment 40

[0296] A method for a wireless terminal that communi-
cates over a radio interface with a radio access node of a
radio access network (RAN), the method comprising:
[0297] receiving system information (SI) from the radio
access node in an SI message acquisition process;

[0298] terminating the SI message acquisition process
after attempting the SI message acquisition for a prescribed
number of transmission opportunities.

Example Embodiment 41

[0299] The method of Example Embodiment 40, further
comprising:
[0300] receiving first type system information (SI) from

the radio access node, the first type SI comprising:

[0301] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0302] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0303] the prescribed number of transmission opportu-
nities, the prescribed number of transmission opportu-
nities being for at least one second type message, the
number of transmission opportunities indicating at least
how many transmission opportunities the radio access
node is scheduling to transmit the SI message from the
time of the transmission of the first type SI;

[0304] transmitting an SI request message to request at
least one second type SI message indicated as on-demand
delivery in a case where the delivery mode of the second
type SI message is on-demand; terminating the SI message
acquisition process is terminated after attempting the SI
message acquisition for the prescribed number of transmis-
sion opportunities.

Example Embodiment 42

[0305] The method of Example Embodiment 41, wherein,
in the case where the delivery method is broadcast for the
second type SI message, the prescribed number of transmis-
sion opportunities indicates remaining transmission oppor-
tunities for a corresponding SI message.

Example Embodiment 43

[0306] The method of Example Embodiment 42, wherein
the prescribed number of transmission opportunities is
updated at each time of first type SI transmission.

Example Embodiment 44

[0307] The method of Example Embodiment 40, wherein
the prescribed number of transmission opportunities is a
number of SI windows, an SI windows being defined as a
time window designated for a SI message.
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Example Embodiment 45

[0308] The method of Example Embodiment 40, wherein
the prescribed number of transmission opportunities is a
number of modification boundaries, the modification period
being a preconfigured time duration where content of the
system information is unchanged.

Example Embodiment 46

[0309] The method of Example Embodiment 41, wherein,
in the case where the SI message acquisition process is
terminated after the first number of modification periods,
initiating acquisition of the first type system information.

Example Embodiment 47

[0310] A method for a radio access node of a radio access
network (RAN) that communicates over a radio interface
with a wireless terminal, the method comprising:

[0311] configuring the wireless terminal with a prescribed
number of transmission opportunities for a system informa-
tion message, the number of transmission opportunities
indicating at least how many transmission opportunities the
radio access node is scheduling to transmit the SI message;
[0312] transmitting system information (SI) to the wire-
less terminal for the prescribed number of transmission
opportunities.

Example Embodiment 48

[0313] The method of Example Embodiment 47, further
comprising:
[0314] transmitting first type system information (SI) to

the wireless terminal, the first type SI comprising:

[0315] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0316] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0317] the prescribed number of transmission opportu-
nities, the prescribed number of transmission opportu-
nities being for at least one second type message, the
number of transmission opportunities indicating at least
how many transmission opportunities the radio access
node is scheduling to transmit the SI message from the
time of the transmission of the first type SI;

[0318] receiving an SI request message to request at least
one second type SI message;

[0319] configuring the wireless terminal via the first type
SIthe prescribed number of transmission opportunities for at
least one second type message, the prescribed number of
transmission opportunities indicating at least how many
transmission opportunities the radio access node is sched-
uling to transmit the SI message from the time of the
transmission of the first type SI.

Example Embodiment 49

[0320] The method of Example Embodiment 48, wherein,
in the case where the delivery method is broadcast for the
second type SI message, the prescribed number of transmis-
sion opportunities indicates remaining transmission oppor-
tunities for a corresponding SI message.
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Example Embodiment 50

[0321] The method of Example Embodiment 48 wherein
the prescribed number of transmission opportunities is
updated at each time of first type SI transmission.

Example Embodiment 51

[0322] The method of Example Embodiment 47, wherein
the prescribed number of transmission opportunities is a
number of SI windows, an SI windows being defined as a
time window designated for a SI message.

Example Embodiment 52

[0323] The method of Example Embodiment 47, wherein
the prescribed number of transmission opportunities is a
number of modification boundaries, the modification period
being a preconfigured time duration where content of the
system information is unchanged.

Example Embodiment 53

[0324] A wireless terminal that communicates over a radio
interface with a radio access node of a radio access network
(RAN), the wireless terminal comprising:

[0325] receiver circuitry configured to receive first type
system information (SI) from the radio access node, the first
type SI comprising:

[0326] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0327] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0328] transmitter circuitry configured to transmit an SI
request message to request at least one second type SI
message indicated as on-demand delivery in a case where
the delivery mode of the second type SI message is on-
demand;

[0329] processor circuitry configured to:

[0330] after receiving from the radio access node an
acknowledgement for the SI request message and
before performing an SI message acquisition process,
wait for a time duration specified by an offset value;

[0331] perform an SI message acquisition process.
Example Embodiment 54
[0332] The wireless terminal of Example Embodiment 53,

wherein the offset value is preconfigured.

Example Embodiment 55

[0333] The wireless terminal of Example Embodiment 53,
wherein the offset value is configured by the radio access
node via the first type SI.

Example Embodiment 56

[0334] The wireless terminal of Example Embodiment 53,
wherein the offset value is a number of SI windows, an SI
windows being defined as a time window designated for a SI
message.

Example Embodiment 57

[0335] The wireless terminal of Example Embodiment 53,
wherein the offset value is a number of modification periods,
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the modification period being a preconfigured time duration
where the content of the first type and second type SI is
unchanged.

Example Embodiment 58

[0336] The wireless terminal of Example Embodiment 53,
wherein the offset value is a time period.

Example Embodiment 59

[0337] A method for a wireless terminal that communi-
cates over a radio interface with a radio access node of a
radio access network (RAN), comprising:

[0338] receiving first type system information (SI) from
the radio access node, the first type SI comprising:

[0339] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0340] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0341] transmitting an SI request message to request at
least one second type SI message indicated as on-demand
delivery in a case where the delivery mode of the second
type SI message is on-demand;

[0342] after receiving from the radio access node an
acknowledgement for the SI request message and before
performing an SI message acquisition process, waiting for a
time duration specified by an offset value, and;

[0343] performing an SI message acquisition process.
Example Embodiment 60
[0344] The method of Example Embodiment 59, wherein

the offset value is preconfigured.

Example Embodiment 61

[0345] The method of Example Embodiment 59, wherein
the offset value is configured by the radio access node via the
first type SI.

Example Embodiment 62

[0346] The method of Example Embodiment 59, wherein
the offset value is a number of SI windows, an SI windows
being defined as a time window designated for a ST message.

Example Embodiment 63

[0347] The method of Example Embodiment 59, wherein
the offset value is a number of modification periods, the
modification period being a preconfigured time duration
where the content of the first type and second type SI is
unchanged.

Example Embodiment 64
[0348] The method of Example Embodiment 59 wherein
the offset value is a time period.

Example Embodiment 65

[0349] A radio access node of a radio access network
(RAN) that communicates over a radio interface with a
wireless terminal, the radio access node comprising:
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[0350] transmitter circuitry configured to transmit first
type system information (SI) to the wireless terminal, the
first type SI comprising:
[0351] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0352] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0353] receiver circuitry configured to receive an SI
request message to request at least one second type SI
message;

[0354] processor circuitry configured to configure the
wireless terminal via the first type SI message with an offset
value, the offset value instructing the wireless terminal to
wait for a time duration specified by an offset value after the
wireless terminal receiving from the radio access node an
acknowledgement for the SI request message and before the
wireless terminal performing an SI message acquisition
process.

Example Embodiment 66

[0355] The radio access node of Example Embodiment 65,
wherein the offset value is a number of SI windows, an SI
windows being defined as a time window designated for a SI
message.

Example Embodiment 67

[0356] The radio access node of Example Embodiment 65,
wherein the offset value is a number of modification periods,
the modification period being a preconfigured time duration
where the content of the first type and second type SI is
unchanged.

Example Embodiment 68

[0357] The radio access node of Example Embodiment 65,
wherein the offset value is a time period.

Example Embodiment 69

[0358] A method for a radio access node of a radio access
network (RAN) that communicates over a radio interface
with a wireless terminal, comprising:

[0359] transmitting first type system information (SI) to
the wireless terminal, the first type SI comprising:

[0360] availability of second type SI messages, a sec-
ond type SI message comprising at least one system
information block (SIB);

[0361] an indication of a delivery mode for each of the
second type SI messages, the delivery mode being
either broadcast or on-demand basis;

[0362] receiving an SI request message to request at least
one second type SI message;

[0363] configuring the wireless terminal via the first type
SI message with an offset value, the offset value instructing
the wireless terminal to wait for a time duration specified by
an offset value after the wireless terminal receives from the
radio access node an acknowledgement for the SI request
message and before the wireless terminal performs an SI
message acquisition process.
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Example Embodiment 70

[0364] The method of Example Embodiment 69, wherein
the offset value is a number of SI windows, an SI windows
being defined as a time window designated for a ST message.

Example Embodiment 71

[0365] The method of Example Embodiment 69, wherein
the offset value is a number of modification periods, the
modification period being a preconfigured time duration
where the content of the first type and second type SI is
unchanged.

Example Embodiment 72

[0366] The method of Example Embodiment 69, wherein
the offset value is a time period.

Example Embodiment 73

[0367] A wireless terminal that communicates over a radio
interface with a radio access node of a radio access network
(RAN), the wireless terminal comprising:

[0368] receiver circuitry configured to receive a first type
system information (SI) block (SIB), the first type SIB
comprising:

[0369] availability and scheduling information of SI
message(s), each of the SI message(s) comprising at
least one second type SIB;

[0370] an indication of a delivery mode for each of the
SI message(s), the delivery mode being either broad-
cast or on-demand basis, and;

[0371] a number of transmission opportunities allowed
for an SI message acquisition process to acquire an SI
message;

[0372] processor circuitry configured to perform the SI
message acquisition process, wherein;

[0373] the SI message acquisition process is terminated
after the number of transmission opportunities consumed for
the SI message acquisition process without a successful
reception of the SI message.

Example Embodiment 74

[0374] The wireless terminal of Example Embodiment 73,
wherein the transmission opportunities comprise modifica-
tion periods, a modification period being a preconfigured
time duration where the content of the system information is
unchanged.

Example Embodiment 75

[0375] The wireless terminal of Example Embodiment 73,
wherein the transmission opportunities comprise SI win-
dows, the SI windows being periodically occurring time
domain windows, in each of the SI windows the SI message
being transmitted.

Example Embodiment 76

[0376] The wireless terminal of Example Embodiment 73,
wherein, in a case that the delivery mode of the SI message
is on-demand basis, the number of transmission opportuni-
ties indicates the maximum number of transmission oppor-
tunities that the wireless terminal can use for the SI message
acquisition process after requesting the SI message.
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Example Embodiment 77

[0377] The wireless terminal of Example Embodiment 73,
wherein, in a case that the delivery mode of the SI message
is broadcast, the number of transmission opportunities indi-
cates the maximum number of transmission opportunities
that the wireless terminal can use for the SI message
acquisition process after receiving the first type SIB.

Example Embodiment 78

[0378] A radio access node of a radio access network
(RAN) that communicates over a radio interface with a
wireless terminal, the radio access node comprising:
[0379] transmitter circuitry configured to transmit a first
type system information (SI) block (SIB), the first type SIB
comprising:

[0380] availability and scheduling information of SI
message(s), each of the SI message(s) comprising at
least one second type SIB;

[0381] an indication of a delivery mode for each of the
SI message(s), the delivery mode being either broad-
cast or on-demand basis, and;

[0382] anumber of transmission opportunities for an SI
message acquisition process to acquire an SI message;

[0383] processor circuitry configured to generate an SI
message, and;
[0384] the transmitter circuitry further configured to trans-

mit the SI message based on the indication of the delivery
mode for the SI message and the number of transmission
opportunities, wherein;

[0385] the number of transmission opportunities indicates
the maximum number of transmission opportunities that the
wireless terminal can use for the SI message acquisition
process.

Example Embodiment 79

[0386] The radio access node of Example Embodiment 78,
wherein the transmission opportunities comprise modifica-
tion periods, a modification period being a preconfigured
time duration where the content of the system information is
unchanged.

Example Embodiment 80

[0387] The radio access node of Example Embodiment 78,
wherein the transmission opportunities comprise SI win-
dows, the SI windows being periodically occurring time
domain windows, in each of the SI windows the SI message
being transmitted.

Example Embodiment 81

[0388] The radio access node of Example Embodiment 78,
wherein, in a case that the delivery mode of the SI message
is on-demand basis, the number of transmission opportuni-
ties indicates the maximum number of transmission oppor-
tunities that the wireless terminal can use for the SI message
acquisition process after the wireless terminal requests the
SI message.

Example Embodiment 82

[0389] The radio access node of Example Embodiment 78,
wherein, in a case that the delivery mode of the SI message
is broadcast, the number of transmission opportunities indi-
cates the maximum number of transmission opportunities



US 2019/0387461 Al

that the wireless terminal can use for the SI message
acquisition process after the wireless terminal receives the
first type SIB.

Example Embodiment 83

[0390] A method for a wireless terminal that communi-
cates over a radio interface with a radio access node of a
radio access network (RAN), the method comprising:
[0391] receiving a first type system information (SI) block
(SIB), the first type SIB comprising:

[0392] availability and scheduling information of SI
message(s), each of the SI message(s) comprising at
least one second type SIB;

[0393] an indication of a delivery mode for each of the
SI message(s), the delivery mode being either broad-
cast or on-demand basis, and;

[0394] a number of transmission opportunities allowed
for an SI message acquisition process to acquire an SI
message;

[0395] performing an SI message acquisition process,
wherein;
[0396] the SI message acquisition process is terminated

after the number of transmission opportunities consumed for
the SI message acquisition process without a successful
reception of the SI message.

Example Embodiment 84

[0397] The method of Example Embodiment 83, wherein
the transmission opportunities comprise modification peri-
ods, a modification period being a preconfigured time dura-
tion where the content of the system information is
unchanged.

Example Embodiment 85

[0398] The method of Example Embodiment 83, wherein
the transmission opportunities comprise SI windows, the SI
windows being periodically occurring time domain win-
dows, in each of the SI windows the SI message being
transmitted.

Example Embodiment 86

[0399] The method of Example Embodiment 83, wherein,
in a case that the delivery mode of the SI message is
on-demand basis, the number of transmission opportunities
indicates the maximum number of transmission opportuni-
ties that the wireless terminal can use for the SI message
acquisition process after requesting the SI message.

Example Embodiment 87

[0400] The method of Example Embodiment 83, wherein,
in a case that the delivery mode of the SI message is
broadcast, the number of transmission opportunities indi-
cates the maximum number of transmission opportunities
that the wireless terminal can use for the SI message
acquisition process after receiving the first type SIB.

Example Embodiment 88

[0401] A method for a radio access node of a radio access
network (RAN) that communicates over a radio interface
with a wireless terminal, comprising:
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[0402] transmitting a first type system information (SI)
block (SIB), the first type SIB comprising:

[0403] availability and scheduling information of SI
message(s), each of the SI message(s) comprising at
least one second type SIB;

[0404] an indication of a delivery mode for each of the
SI message(s), the delivery mode being either broad-
cast or on-demand basis, and;

[0405] anumber of transmission opportunities for an SI
message acquisition process to acquire an SI message;

[0406] generating an SI message, and;

[0407] further transmitting the SI message based on the
indication of the delivery mode for the SI message and the
number of transmission opportunities, wherein;

[0408] the number of transmission opportunities indicates
the maximum number of transmission opportunities that the
wireless terminal can use for the SI message acquisition
process.

Example Embodiment 89

[0409] The method of Example Embodiment 88, wherein
the transmission opportunities comprise modification peri-
ods, a modification period being a preconfigured time dura-
tion where the content of the system information is
unchanged.

Example Embodiment 90

[0410] The method of Example Embodiment 88, wherein
the transmission opportunities comprise SI windows, the SI
windows being periodically occurring time domain win-
dows, in each of the SI windows the SI message being
transmitted.

Example Embodiment 91

[0411] The method of Example Embodiment 88, wherein,
in a case that the delivery mode of the SI message is
on-demand basis, the number of transmission opportunities
indicates the maximum number of transmission opportuni-
ties that the wireless terminal can use for the SI message
acquisition process after the wireless terminal requests the
SI message.

Example Embodiment 92

[0412] The method of Example Embodiment 88, wherein,
in a case that the delivery mode of the SI message is
broadcast, the number of transmission opportunities indi-
cates the maximum number of transmission opportunities
that the wireless terminal can use for the SI message
acquisition process after the wireless terminal receives the
first type SIB.

[0413] Although the processes and methods of the dis-
closed embodiments may be discussed as being imple-
mented as a software routine, some of the method steps that
are disclosed therein may be performed in hardware as well
as by a processor running software. As such, the embodi-
ments may be implemented in software as executed upon a
computer system, in hardware as an application specific
integrated circuit or other type of hardware implementation,
or a combination of software and hardware. The software
routines of the disclosed embodiments are capable of being
executed on any computer operating system, and is capable
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of'being performed using any CPU architecture. The instruc-
tions of such software are stored on non-transient computer
readable media.

[0414] The functions of the various elements including
functional blocks, including but not limited to those labeled
or described as “computer”, “processor” or “controller”,
may be provided through the use of hardware such as circuit
hardware and/or hardware capable of executing software in
the form of coded instructions stored on computer readable
medium. Thus, such functions and illustrated functional
blocks are to be understood as being either hardware-
implemented and/or computer-implemented, and thus
machine-implemented.

[0415] In terms of hardware implementation, the func-
tional blocks may include or encompass, without limitation,
digital signal processor (DSP) hardware, reduced instruction
set processor, hardware (e.g., digital or analog) circuitry
including but not limited to application specific integrated
circuit(s) [ASIC], and/or field programmable gate array(s)
(FPGAC(s)), and (where appropriate) state machines capable
of performing such functions.

[0416] In terms of computer implementation, a computer
is generally understood to comprise one or more processors
or one or more controllers, and the terms computer and
processor and controller may be employed interchangeably
herein. When provided by a computer or processor or
controller, the functions may be provided by a single dedi-
cated computer or processor or controller, by a single shared
computer or processor or controller, or by a plurality of
individual computers or processors or controllers, some of
which may be shared or distributed. Moreover, use of the
term “processor” or “controller” shall also be construed to
refer to other hardware capable of performing such functions
and/or executing software, such as the example hardware
recited above.

[0417] The functions of the various elements including
functional blocks, including but not limited to those labeled
or described as “computer”, “processor” or “controller”,
may be provided through the use of hardware such as circuit
hardware and/or hardware capable of executing software in
the form of coded instructions stored on computer readable
medium. Thus, such functions and illustrated functional
blocks are to be understood as being either hardware-
implemented and/or computer-implemented, and thus
machine-implemented.

[0418] Nodes that communicate using the air interface
also have suitable radio communications circuitry. More-
over, the technology can additionally be considered to be
embodied entirely within any form of computer-readable
memory, such as solid-state memory, magnetic disk, or
optical disk containing an appropriate set of computer
instructions that would cause a processor to carry out the
techniques described herein.

[0419] It will be appreciated that the technology disclosed
herein is directed to solving radio communications-centric
issues and is necessarily rooted in computer technology and
overcomes problems specifically arising in radio communi-
cations. Moreover, in at least one of its aspects the technol-
ogy disclosed herein improves the functioning of the basic
function of a wireless terminal and/or node itself so that, for
example, the wireless terminal and/or node can operate more
effectively by prudent use of radio resources.

[0420] Although the description above contains many
specificities, these should not be construed as limiting the
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scope of the technology disclosed herein but as merely
providing illustrations of some of the presently preferred
embodiments of the technology disclosed herein. Thus the
scope of the technology disclosed herein should be deter-
mined by the appended claims and their legal equivalents.
Therefore, it will be appreciated that the scope of the
technology disclosed herein fully encompasses other
embodiments which may become obvious to those skilled in
the art, and that the scope of the technology disclosed herein
is accordingly to be limited by nothing other than the
appended claims, in which reference to an element in the
singular is not intended to mean “one and only one” unless
explicitly so stated, but rather “one or more.” All structural,
chemical, and functional equivalents to the elements of the
above-described preferred embodiment that are known to
those of ordinary skill in the art are expressly incorporated
herein by reference and are intended to be encompassed by
the present claims. Moreover, it is not necessary for a device
or method to address each and every problem sought to be
solved by the technology disclosed herein, for it to be
encompassed by the present claims. Furthermore, no ele-
ment, component, or method step in the present disclosure is
intended to be dedicated to the public regardless of whether
the element, component, or method step is explicitly recited
in the claims. No claim element herein is to be construed
under the provisions of 35 U.S.C. 112, sixth paragraph,
unless the element is expressly recited using the phrase
“means for.”

What is claimed is:

1. A wireless terminal that communicates over a radio
interface with a radio access node of a radio access network
(RAN), the wireless terminal comprising:

receiver circuitry configured to receive a first type system

information (SI) block (SIB), the first type SIB com-

prising:

availability and scheduling information of SI message
(s), each of the SI message(s) comprising at least one
second type SIB;

an indication of a delivery mode for each of the SI
message(s), the delivery mode being either broadcast
or on-demand basis, and;

a number of transmission opportunities allowed for an
SI message acquisition process to acquire an SI
message;

processor circuitry configured to perform the SI message

acquisition process, wherein;

the SI message acquisition process is terminated after the

number of transmission opportunities consumed for the
SI message acquisition process without a successful
reception of the SI message.

2. The wireless terminal of claim 1, wherein the trans-
mission opportunities comprise modification periods, a
modification period being a preconfigured time duration
where the content of the system information is unchanged.

3. The wireless terminal of claim 1, wherein the trans-
mission opportunities comprise SI windows, the SI windows
being periodically occurring time domain windows, in each
of the SI windows the SI message being transmitted.

4. The wireless terminal of claim 1, wherein, in a case that
the delivery mode of the SI message is on-demand basis, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
requesting the SI message.
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5. The wireless terminal of claim 1, wherein, in a case that
the delivery mode of the SI message is broadcast, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
receiving the first type SIB.

6. A radio access node of a radio access network (RAN)
that communicates over a radio interface with a wireless
terminal, the radio access node comprising:

transmitter circuitry configured to transmit a first type

system information (SI) block (SIB), the first type SIB

comprising:

availability and scheduling information of SI message
(s), each of the SI message(s) comprising at least one
second type SIB;

an indication of a delivery mode for each of the SI
message(s), the delivery mode being either broadcast
or on-demand basis, and;

a number of transmission opportunities for an SI mes-
sage acquisition process to acquire an SI message;

processor circuitry configured to generate an SI message,

and;

the transmitter circuitry further configured to transmit the

SI message based on the indication of the delivery
mode for the SI message and the number of transmis-
sion opportunities, wherein;

the number of transmission opportunities indicates the

maximum number of transmission opportunities that
the wireless terminal can use for the SI message
acquisition process.

7. The radio access node of claim 6, wherein the trans-
mission opportunities comprise modification periods, a
modification period being a preconfigured time duration
where the content of the system information is unchanged.

8. The radio access node of claim 6, wherein the trans-
mission opportunities comprise SI windows, the SI windows
being periodically occurring time domain windows, in each
of the SI windows the SI message being transmitted.

9. The radio access node of claim 6, wherein, in a case that
the delivery mode of the SI message is on-demand basis, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
the wireless terminal requests the SI message.

10. The radio access node of claim 6, wherein, in a case
that the delivery mode of the SI message is broadcast, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
the wireless terminal receives the first type SIB.

11. A method for a wireless terminal that communicates
over a radio interface with a radio access node of a radio
access network (RAN), the method comprising:

receiving a first type system information (SI) block (SIB),

the first type SIB comprising:

availability and scheduling information of SI message
(s), each of the SI message(s) comprising at least one
second type SIB;

an indication of a delivery mode for each of the SI
message(s), the delivery mode being either broadcast
or on-demand basis, and;

a number of transmission opportunities allowed for an
SI message acquisition process to acquire an SI
message;
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performing an SI message acquisition process, wherein;

the SI message acquisition process is terminated after the
number of transmission opportunities consumed for the
SI message acquisition process without a successful
reception of the SI message.

12. The method of claim 11, wherein the transmission
opportunities comprise modification periods, a modification
period being a preconfigured time duration where the con-
tent of the system information is unchanged.

13. The method of claim 11, wherein the transmission
opportunities comprise SI windows, the SI windows being
periodically occurring time domain windows, in each of the
SI windows the SI message being transmitted.

14. The method of claim 11, wherein, in a case that the
delivery mode of the SI message is on-demand basis, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
requesting the SI message.

15. The method of claim 11, wherein, in a case that the
delivery mode of the SI message is broadcast, the number of
transmission opportunities indicates the maximum number
of transmission opportunities that the wireless terminal can
use for the SI message acquisition process after receiving the
first type SIB.

16. A method for a radio access node of a radio access
network (RAN) that communicates over a radio interface
with a wireless terminal, comprising:

transmitting a first type system information (SI) block
(SIB), the first type SIB comprising:

availability and scheduling information of SI message
(s), each of the SI message(s) comprising at least one
second type SIB;

an indication of a delivery mode for each of the SI
message(s), the delivery mode being either broadcast
or on-demand basis, and;

a number of transmission opportunities for an SI mes-
sage acquisition process to acquire an SI message;

generating an SI message, and;

further transmitting the SI message based on the indica-
tion of the delivery mode for the SI message and the
number of transmission opportunities, wherein;

the number of transmission opportunities indicates the
maximum number of transmission opportunities that
the wireless terminal can use for the SI message
acquisition process.

17. The method of claim 16, wherein the transmission
opportunities comprise modification periods, a modification
period being a preconfigured time duration where the con-
tent of the system information is unchanged.

18. The method of claim 16, wherein the transmission
opportunities comprise SI windows, the SI windows being
periodically occurring time domain windows, in each of the
SI windows the SI message being transmitted.

19. The method of claim 16, wherein, in a case that the
delivery mode of the SI message is on-demand basis, the
number of transmission opportunities indicates the maxi-
mum number of transmission opportunities that the wireless
terminal can use for the SI message acquisition process after
the wireless terminal requests the SI message.
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20. The method of claim 16, wherein, in a case that the
delivery mode of the SI message is broadcast, the number of
transmission opportunities indicates the maximum number
of transmission opportunities that the wireless terminal can
use for the SI message acquisition process after the wireless
terminal receives the first type SIB.
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