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Description

Title of Invention: SYSTEM INFORMATION PROVISION

Technical Field

This invention relates to the provision of System Information (SI) in a wireless com-
munications network. In particular, certain embodiments of the present invention relate
to the provision of SI in a standalone wireless communication network in which com-
munication between a mobile terminal and a base station is performed through the use
of directional beams, such as has been proposed for Fifth Generation (5G) mobile com-
munication networks. In certain embodiments the network provides values for one or
more SI parameter that a mobile terminal is to apply when communicating with the

network.

Background Art

To meet the demand for wireless data traffic having increased since deployment of
4G communication systems, efforts have been made to develop an improved 5G or
pre-5G communication system. Therefore, the 5G or pre-5G communication system is
also called a ‘Beyond 4G Network’ or a ‘Post LTE System’. The 5G communication
system is considered to be implemented in higher frequency (mmWave) bands, e.g.,
60GHz bands, so as to accomplish higher data rates. To decrease propagation loss of
the radio waves and increase the transmission distance, the beamforming, massive
multiple-input multiple-output (MIMO), Full Dimensional MIMO (FD-MIMO), array
antenna, an analog beam forming, large scale antenna techniques are discussed in 5G
communication systems. In addition, in 5G communication systems, development for
system network improvement is under way based on advanced small cells, cloud Radio
Access Networks (RANs), ultra-dense networks, device-to-device (D2D) commu-
nication, wireless backhaul, moving network, cooperative communication, Co-
ordinated Multi-Points (CoMP), reception-end interference cancellation and the like. In
the 5G system, Hybrid FSK and QAM Modulation (FQAM) and sliding window su-
perposition coding (SWSC) as an advanced coding modulation (ACM), and filter bank
multi carrier (FBMC), non-orthogonal multiple access(tNOMA), and sparse code
multiple access (SCMA) as an advanced access technology have been developed.

The Internet, which is a human centered connectivity network where humans
generate and consume information, is now evolving to the Internet of Things (IoT)
where distributed entities, such as things, exchange and process information without
human intervention. The Internet of Everything (IoE), which is a combination of the
IoT technology and the Big Data processing technology through connection with a

cloud server, has emerged. As technology elements, such as “sensing technology”,
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“wired/wireless communication and network infrastructure”, “service interface
technology”, and “Security technology” have been demanded for IoT implementation,
a sensor network, a Machine-to-Machine (M2M) communication, Machine Type Com-
munication (MTC), and so forth have been recently researched. Such an IoT en-
vironment may provide intelligent Internet technology services that create a new value
to human life by collecting and analyzing data generated among connected things. IoT
may be applied to a variety of fields including smart home, smart building, smart city,
smart car or connected cars, smart grid, health care, smart appliances and advanced
medical services through convergence and combination between existing Information
Technology (IT) and various industrial applications.

In line with this, various attempts have been made to apply SG communication
systems to IoT networks. For example, technologies such as a sensor network,
Machine Type Communication (MTC), and Machine-to-Machine (M2M) commu-
nication may be implemented by beamforming, MIMO, and array antennas. Ap-
plication of a cloud Radio Access Network (RAN) as the above-described Big Data
processing technology may also be considered to be as an example of convergence
between the 5G technology and the IoT technology.

Wireless or mobile (cellular) communications networks in which a mobile terminal
(UE, such as a mobile handset) communicates via a radio link with a network of base
stations or other wireless access points connected to a telecommunications network,
have undergone rapid development through a number of generations. Second
Generation (2G) digital systems such as Global System for Mobile communications
(GSM) have been largely replaced or augmented by Third Generation (3G) digital
systems such as the Universal Mobile Telecommunications System (UMTS), which
uses a Universal Terrestrial Radio Access Network (UTRAN) radio access technology
and a similar core network to GSM. UMTS is specified in standards produced by the
3rd Generation Partnership Project (3GPP). 3GPP design, specify and standardise tech-
nologies for mobile wireless communications networks. Fourth Generation (4G)
systems are now widely deployed to provide greater throughput of data. 3GPP
standards for 4G systems including an Evolved Packet Core (EPC) and an Enhanced-
UTRAN (E-UTRAN) radio access network. The E-UTRAN uses Long Term
Evolution (LTE) radio technology, which offers potentially greater capacity and ad-
ditional features compared with previous standards. LTE is commonly used to refer to
the whole system including both the EPC and the E-UTRAN, and LTE is used in this
sense in the remainder of this specification, and also should be taken to include LTE
enhancements such as LTE Advanced which offers still higher data rates compared to
LTE. LTE Advanced is defined by 3GPP standards releases from 3GPP Release 10 and

considered to be a 4G mobile communication system by the International Telecommu-
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nication Union (ITU).

The trend towards greater data throughput continues with current research to develop
Fifth Generation (5G) network technologies. While the form that 5G networks may
take is not fully defined, it is probable that 5SG networks will include the capacity to
provide extremely high data rates to mobile users in relatively compact geographical
areas. To meet the continually increasing demand for higher data rates and higher
volumes of data transmitted through wireless communication systems, one option is to
use a wider frequency band, such as may be available in the Extremely High
Frequency (EHF) band (roughly in the 30-300 GHz range). Radio waves in this band
range from 10mm to 1mm and so the band is sometimes referred to as the millimetre
band or millimetre wave (mm-wave). As one example, unlicensed spectrum around
60GHz may be exploited to provide a high data rate service in a small cell.

Radio waves in the 60GHz band are subject to high atmospheric attenuation due to
absorption by gases in the atmosphere and so are limited in range, though with the
benefit of allowing for smaller frequency reuse distances. EHF transmissions are also
substantially line of sight and are readily blocked by objects in their path, or reflected
or diffracted by building edges. These limitations on EHF transmissions may be
mitigated through the use of beam-forming which can increase effective transmission
range. Beam-forming may also be exploited at lower frequencies for the purpose of
enhanced frequency reuse. Transmission beam-forming concentrates a reach region of
a radio wave in a specific direction using a plurality of antennas (an antenna array).
Reception beam-forming concentrates the reception of radio waves from an intended
direction using a reception antenna array. One way in which beam-forming can be
exploited is through the deployment of small cells, (referred to as millimetre wave
Small Cells (mmSCs) where utilising mm-wave frequency). Each mmSC com-
municates with a UE through the use of a directional beam pair in which respective
transmission and reception beams are selected to provide for maximum received signal
strength based on the known or estimated locations of the UE and the mmSC.

One option that has been proposed for a SG RAT is to combine a mm-wave network
with an overlaid conventional cellular network such as LTE. The UE may have dual
RF interfaces for the LTE link and the mm-wave link respectively, referred to as Inter
RAT (IRAT) dual connectivity (IRAT aggregation). Such an overlaid conventional
cellular network may be used to provide SI. However, it is clear that there is a cost
overhead associated with this use of dual RF interfaces. Consequently, standalone mm-
wave networks, or other standalone networks employing directional beams, have been
proposed for the 5G RAT. Embodiments of the present invention encompass, but are
not limited to, such standalone networks.

SI comprises a wide range of parameters provided by the network to mobile
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terminals. SI includes information which is required by the mobile terminals for the
effective functioning of the network. SI may be considered to be a set of parameters,
where each parameter may be accorded a value to be applied by a mobile terminal
when communicating with a network. The mobile terminal (and the network) may
store the SI parameter values, or indeed more than one value for certain parameters.
While the full details of SI for 5G networks are not yet finalised, based on what is
currently used in LTE, 5G SI may include:

@ Information required by UEs in idle mode, for instance:

o to initially select a suitable cell or to subsequently re-select a better cell, including
intra-frequency, inter-frequency, inter-RAT (Radio Access Technology);

o parameters related to receiving paging;

o information related to performing initial access including access barring and pa-
rameters about how to establish a connection (through a Random Access Channel,
RACH);

o information about services available in idle mode, for instance, Multimedia
Broadcast/Multicast Service (MBMS), sidelink discovery or communication;

o information about functionality supported in the cell

o0 system time; or

o public warning messages.

@ Information only used in connected mode, for instance:

o cell specific parameters including regarding channels only used in connected mode,
including Physical Downlink Shared Channel (PDSCH) or Physical Uplink Shared
Channel (PUSCH);

o power control information; or

o information about services only available in connected, for instance Single-cell
Point-to-Multipoint (SC-PTM).

System information parameters are typically transmitted in separate groups, often
referred to as a Master Information Block (MIB) and System Information Blocks
(SIBs). Typically, there is only a single MIB and two or more SIBs. The MIB and the
SIBs may be differentiated according to their transmission periodicity. Grouping of pa-
rameters may therefore typically be based on their scheduling requirements but also
according to purpose. Again, as the full details of 5G SI are not finalised, the grouping
of SI parameters into MIBs and SIBs is also not finalised. However, it is assumed that
the grouping may follow a similar pattern to that of related RATs such as for UMTS.
3GPP TS 25.331 (version 13.2.0 of 31 March 2016 available at
http://www.3gpp.org/DynaReport/25331.htm) includes table 8.1.1 providing a speci-
fication of SIB characteristics. This table includes an “area scope column” in table

8.1.1 specifying the area in which a system information block's value tag is valid,
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which is generally for a single cell.
Especially at higher frequencies, as discussed, above 5G is assumed to employ beam-

forming based transmission with full coverage provided by a multiple number of
beams transmitted in turn (beam-sweeping). It has been identified that in a beam-
formed system, system information transmission using current approaches for LTE
leads to significant system overhead. Furthermore, in non-beam-formed 5G systems, it
has been identified that SI transmission using periodic broadcast may not be optimal in
certain scenarios, for instance if no UE in a cell is interested in a specific service or if
most UEs are stationary and no new UEs have entered the cell since the SI was last

broadcast.
Disclosure of Invention

Technical Problem

In order to limit signalling overhead and energy consumption where there is no
overlaid cellular network, such an LTE network, it has been suggested to only
broadcast the most essential system information while the remainder may be provided
on-demand to a specific UE or group of UEs. Under such a scenario, only the most
essential information is broadcast, with the onus being passed to the UEs to request
further SI as required. For a standalone mode 5G RAT it is clear that SI required for
initial access needs to be broadcast, as is the case currently for LTE, with the
remainder provided on-demand. It is further necessary that sufficient SI is broadcast to
enable further SI to be requested as required by the UE. The on-demand transfer of SI
may also be broadcast by the base station (which may be referred to as a 5G enhanced
Node B, eNB) or provided by dedicated signalling to the UE (the latter implying that
all information needed to establish such a dedicated connection has been broadcast).
For a non-standalone mode 5G RAT, the majority of SI could be provided through
dedicated signalling through the 4G Primary Cell (PCell). However, it may be un-
desirable to adopt different approaches for standalone and non-standalone modes of 5G
RAT.

On-demand provision of SI may be performed following a normal dedicated
signalling approach: the UE enters connected mode, sends a request for SI to the
network, the network responds with the requested SI (that is, the request SI parameter
values that are to be applied by the UE) by dedicated signalling. Alternatively, the
request might be sent as part of and/or following random access without entering
connected mode, in which case the network response would not be dedicated. In a
further alternative, irrespective of whether SI is requested as part of random access or
through dedicated signalling, a response may be common to a group of UEs or

broadcast and so also available to other UEs. The base station might delay responding
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with requested SI to collect requests from multiple UEs.

It has further been suggested that in place of the base station transmitting a large
number of parameter values, these may be represented by an identifier, with only the
identifier being broadcast or transmitted to the UE by dedicated signalling. As such, a
single identifier would indicate the value of a large number of parameters. It is
assumed that the UE is equipped with sufficient information to understand the group of
parameters that each identifier represents. If the UE does not recognise the identifier, it
would request the eNB to provide the value of each individual parameter covered by
the identifier (again in an on-demand fashion). This concept may be considered to
comprise the identifier pointing to a table entry, such as may be stored at the UE and at
the base station. This may be referred to as a System Information Table in which each
index identifies a different set of SI parameters associated with the identifier.

It is considered that the identifier would not be cell specific, rather it could be unique
within an entire Public Land Mobile Network (PLMN). As such, when the UE moves
to another cell employing the same identifier, the UE need not request the concerned
parameters again. However, this differs from current LTE based mobile systems in
which SI is cell specific meaning that if the UE changes to another cell it has to acquire
all necessary SI. An exception to this is if the UE has recently visited a cell (for
instance within the last 3 or 24 hours), in which case the UE may store the SI for that
cell. This is enabled through the use of a value tag, with the UE comparing the value
tag for stored information to the value tag currently broadcast within the cell. During
this time, if the UE sees the same value tag, it can assume the SI is still the same. If the
UE visited longer ago, the UE must assume the SI is different even if the value tag is
the same. The value tag may just a few bits, and network may have done so many
changes that the value tag may have wrapped around. It will be appreciated that it
would be an undue burden for the UE to store cell specific SI for longer periods of
time, and in any event the probability of cell specific SI remaining unchanged
decreases over time. Furthermore, there is no purpose in storing cell specific SI for
longer periods of time if it cannot be assumed that the value tag relates to the same SI
(due to the network reuse of value tags noted above).

There may be a common value tag for a cell and SIB specific value tags. The
common value tag changes only when at least one of the SIB specific value tags
changes. From the UE perspective, when the UE notes that a common value tag has
changed, it need only look to see which one or more of the SIB specific value tags has
changed and then acquire only that updated SIB. As such, the value tag indicates only
whether values are different from the ones previously broadcast in the cell, and do not
directly relate to or represent SIB information, in particular due to value tag reuse. It is

emphasised that the use of value tags in current systems differ from form of SI index
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proposed for future 5SG systems as it merely indicates the validity of SI within the

scope of a specific cell.
While the use of on-demand provision of SI, and the use of identifiers, reduces the

volume of periodically broadcast SI, it is considered that for future 5G systems the
volume of information transmitted on-demand may result in excessive signalling.
Solution to Problem

It is an aim of certain embodiments of the present invention to address at least some
of the problems discussed above associated with the provision of SI. In particular,
certain embodiments of the present invention provide an alternative approach to the
provision of SI suited to a standalone 5G wireless communication network. Further
embodiments of the invention are suited to IRAT aggregation in which a 5G network
operating through directional beams is aggregated with a cellular network. The
invention is not limited to any specific RAT. Certain embodiments of the invention
result in a reduction in the SI signalling overhead in such a network. Specific, it is an
aim of certain embodiments of the invention to minimise the volume of SI that is peri-
odically broadcast.

According to a first aspect of the present invention there is provided a method by a
base station in a wireless communication network, the method comprising: receiving,
from a terminal, a message including at least one of an identifier and an index, the
identifier being associated with system information (SI) parameters and the index
being associated with SI parameter values; and transmitting, to the terminal, a response
message including SI parameter values indicated by the index for SI parameters corre-
sponding to the identifier.

Preferably, prior to receiving the message, further comprising: transmitting, to the
terminal, a first message including a list of an identifier associated with SI parameters
and an index associated with the SI parameter values.

Preferably, further comprising: determining SI parameter values to be transmitted to
the terminal, based on the list of the identifier and the index transmitted to the terminal
and the identifier and the index received from the terminal.

Preferably, wherein the identifier corresponds to each of groups of SI parameters par-
titioned from SI, and wherein the SI is partitioned into the groups of SI parameters
based on at least one of a frequency of changing SI parameters, a trigger condition of
changing SI parameters and an area scope within which the SI parameter is valid.

According to a second aspect of the present invention there is provided a base station
in a wireless communication network, the base station comprising: a transceiver
configured to transmit and receive a signal; and a controller configured to control the

transceiver to receive a message from a terminal, the message including at least one of
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an identifier and an index, the identifier being associated with system information (SI)
parameters and the index being associated with SI parameter values; and to transmit a
response message including SI parameter values indicated by the index for SI pa-
rameters corresponding to the identifier to the terminal.

Preferably, wherein the transceiver is further configured to transmit a first message
including a list of an identifier associated with SI parameters and an index associated
with the SI parameter values to the terminal, prior to receiving the message.

Preferably, wherein the controller is further configured to determine SI parameter
values to be transmitted to the terminal, based on the list of the identifier and the index
transmitted to the terminal and the identifier and the index received from the terminal.

Preferably, wherein the identifier corresponds to each of groups of SI parameters par-
titioned from SI, and wherein the SI is partitioned into the groups of SI parameters
based on at least one of a frequency of changing SI parameters, a trigger condition of
changing SI parameters and an area scope within which the SI parameter is valid.

According to a third aspect of the present invention there is provided a method by a
terminal in a wireless communication network, the method comprising: transmitting, to
a base station, a message including at least one of an identifier and an index, the
identifier being associated with system information (SI) parameters and the index
being associated with SI parameter values; and receiving, from the base station, a
response message including SI parameter values indicated by the index for SI pa-
rameters corresponding to the identifier.

Preferably, prior to transmitting the message, further comprising: receiving, from the
base station, a first message including a list of an identifier associated with SI pa-
rameters and an index associated with the SI parameter values.

Preferably, wherein the SI parameter values to be received from the base station is
determined by the base station based on the list of the identifier and the index
transmitted to the terminal and the identifier and the index received from the terminal.

Preferably, wherein the identifier is corresponding to each of groups of SI parameters
partitioned into SI, the groups of SI parameters are partitioned based on at least one of
factors comprising a frequency of changing SI parameters, a trigger condition of
changing SI parameters and an area scope within which the SI parameter is valid.

According to a fourth aspect of the present invention there is provided a terminal in a
wireless communication network, the terminal comprising: a transceiver configured to
transmit and receive a signal; and a controller configured to control the transceiver to
transmit a message to a base station, the message including at least one of an identifier
and an index, the identifier being associated with system information (SI) parameters
and the index being associated with SI parameter values; and to receive a response

message including SI parameter values indicated by the index for SI parameters corre-
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sponding to the identifier from the base station.
Preferably, wherein the transceiver is further configured to receive a first message

including a list of an identifier associated with SI parameters and an index associated
with the SI parameter values from the base station, prior to transmitting the message.
Preferably, wherein the SI parameter values to be received from the base station is
determined by the base station based on the list of the identifier and the index
transmitted to the terminal and the identifier and the index received from the terminal,
wherein the identifier is corresponding to each of groups of SI parameters partitioned
from the SI, and wherein the SI is partitioned into the groups of SI parameters based on
at least one of a frequency of changing SI parameters, a trigger condition of changing

SI parameters and an area scope within which the SI parameter is valid.

Advantageous Effects of Invention

It is an aim of certain embodiments of the present invention to address at least some
of the problems discussed above associated with the provision of SI. In particular,
certain embodiments of the present invention provide an alternative approach to the
provision of SI suited to a standalone 5G wireless communication network. Further
embodiments of the invention are suited to IRAT aggregation in which a 5G network
operating through directional beams is aggregated with a cellular network. The
invention is not limited to any specific RAT. Certain embodiments of the invention
result in a reduction in the SI signalling overhead in such a network. Specific, it is an
aim of certain embodiments of the invention to minimise the volume of SI that is peri-
odically broadcast.
Brief Description of Drawings

Embodiments of the invention are further described hereinafter with reference to the
accompanying drawings, in which:

Figure 1 illustrates a UE communicating with a 5G base station;

Figure 2 illustrates on-demand provision of SI according to an embodiment of the
present invention;

Figure 3 illustrates an example of a UE moving between Transmission Reference
Points in accordance with an embodiment of the present invention;

Figure 4 illustrates on-demand provision of SI according to an embodiment of the
present invention in the event of IRAT aggregation;

Figure 5 illustrates an alternative for the on-demand provision of SI according to an
embodiment of the present invention in the event of IRAT aggregation;

Figure 6 illustrates the structure of a 5G base station in accordance with an em-
bodiment of the present invention; and

Figure 7 illustrates the structure of a UE in accordance with an embodiment of the
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present invention.
Mode for the Invention

Embodiments of the present invention will now be described in the context of a
standalone 5G wireless communications network. It will be understood that the present
invention is not limited to any particular radio access technology, though encompasses
the use of mm-wave directional beams, including standalone networks without an
overlaid cellular network. Specifically, embodiments of the present invention relating
to the provision of SI on-demand are applicable to both standalone networks and IRAT
aggregation / dual connectivity. The term “base station” may be used to refer to any
network component, such as an mmSC or any other form, capable of communicating
with a UE. However, because the use of directional beams is expected to form a key
component of 5G networks, this will now be briefly described.

Referring to Figure 1, this shows a single UE 100 and a single mmSC 102 in a
standalone mm-wave network. An initial access procedure comprises the UE
transmitting a random access (RA) preamble through beams 104 and the mmSC
receives the RA preamble through beams 106. For the present purposes the UE 100
will be considered to transmit through only a single beam 104 at a time and the mmSC
102 will be considered to only receive signals through a single beam 106 at a time
during an initial access procedure, but following this multiple beams on both sides may
be used. In addition, as discussed further below, the UE may communicate with
multiple Transmission Reference Points (TRPs) within a 5G cell operated by a base
station. As such, only a single UE transmission beam is shown, comprising the
currently operated transmission beam, which may be examined by the mmSC, and the
remaining transmission beams are shown dashed. It will be appreciated that there may
be more or fewer transmission beams.

The present inventors have recognised that SI identifiers are particularly suited to a
situation in which only a subset of UEs require access to information, for instance
service specific information, MBMS being an example. An SI identifier is less suitable
when the SI is dynamically changing, the SI is only required after connection estab-
lishment (in which case it may suitably be provided by dedicated signalling), in-
formation is quickly required by all UEs (for instance, a public warning message) or
information for initial access (for instance, a PLMN identity).

Furthermore, the present inventors have identified that there may be differences in
the validity of SI parameter values across a network, between cells and within a single
cell. Some SI parameter values may be valid in a set of TRPs within a single cell, but
not valid for other TRPs. Some SI parameter values may be valid throughout a cell.

Some SI parameter values may be valid within a group of cells (for instance, within a
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radio/paging area). Some SI parameter values may be valid across an entire network.
As an example, some SI parameter values may concern functionality only supported by
a subset of involved hardware entities, whereas other SI parameters may depend on the
particular characteristics of the hardware. A further factor affecting the validity of SI
parameter values is how dynamic the parameters are. For instance, access control
should be off for most of the time, but in the case of congestion access control pa-
rameters may be regularly turned on. In contrast, paging or SI broadcast related con-
figuration parameters remain unchanged for long periods of time.

As aresult of these observations, the present inventors have proposed that in certain
embodiments of the present invention multiple identifiers may be used. Each identifier
represents or corresponds to a different SI part. That is, each identifier indicates an SI
part - a particular set of parameters or groups of SI parameters, for instance a group of
SIBs. It may be that there is no overlap between the SI parts such that each SI
parameter is assigned to a group represented by a single identifier. However, the
present invention does not exclude the option of some SI parameters being included in
multiple SI parts such that there is overlap. The partitioning of the SI parameters (or
SIBs) and their assignment to different identifiers may be performed based on a range
of factors in accordance with certain embodiments of the present invention. One factor
may be the frequency within which the SI parameter changes. Another factor may be
the area scope within which the SI parameter is valid: a single TRP, multiple TRPs, a
whole cell, a group of cells forming a Radio Area or wider. A further factor may be
how the SI parameter changes - the trigger for that change. It will be appreciated that
there may be many other factors taken into account in grouping SI parameters and the
above listed factors are only examples that may or may not be taken into account in
any particular embodiment, either individually or in combination with other factors.

For each identifier, an index directly indicates a particular set of values for the SI pa-
rameters represented by the identifier. That is, while the identifier serves to identify a
particular set of SI parameters, but the value of the index directly indicates the values
of those SI parameters (a particular set of values for the SI parameters). The index may
be included within or associated with the identifier. The identifier and an index may be
transmitted as a pair. The identifier and multiple indices indicating different sets of SI
parameter values for the same SI parameters may be transmitted as a group. In some
cases it may only be the index that is transmitted between the mobile terminal and the
base station, the recipient being able to determine which identifier is relevant, for
instance by the position of the index within a message. That is, embodiments of the
present invention encompass not explicitly signalling the identifier, only the index, in
messages. Alternatively, where the index is included within the identifier, for instance

as a suffix or a portion of the information, it may be considered that only the identifier
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is required, the identifier including one or more values or indices indicating the re-
spective sets of SI parameter information. Upon receipt of an identifier together with
an index (or the index on its own) a network element, including a UE, is able to
ascertain whether the value of the index is known to correspond to a set of locally
stored or available SI parameter values associated with the identifier (that is, for the set
of parameters represented by the identifier). While the present invention is described
primarily in terms of identifiers with associated index values, according to certain em-
bodiments there may only be a single piece of information representing both the set of
SI parameters and a particular set of values for those parameters (which may be termed
an identifier or an index, or given a separate term).

The present inventors have also proposed that in certain embodiments of the present
invention the network may only provide SI parameter values for those parts of the SI
associated with or represented by a particular identifier that the UE does not currently
hold (or for which the UE does not currently hold a valid version). This may be
referred to as delta signalling. The UE may request SI associated with an identifier
without indicating any index value. However, the UE, upon requesting SI, may
indicate one or more indices for an identifier. That identifier may represent the whole
of the SI or a particular portion of the SI in the event of multiple identifiers as
described in the previous paragraph. In a single request the UE may reference one or
more identifiers with or without an index for each identifier. Where an index is
provided by the UE it indicates a set of SI parameter values held by or available to the
UE. The UE may thus provide an index if the index transmitted by the network for that
identifier does not match the locally stored index. Furthermore, the UE may store
multiple indices for a single identifier, together with corresponding sets of SI
parameter values. Upon requesting SI on-demand, the UE may provide two or more
indices indicating two or more baseline sets of SI parameter values that the base station
may use as the starting point for delta signalling (if the base station itself stores or has
available those identifier values and associated sets of SI parameter values).

The base station stores an index indicating a set of parameter values to be applied by
the UE either in respect of communicating with that base station or in respect of com-
municating with a neighbouring base station in the case of IRAT aggregation, as
described below in connection with Figures 4 and 5. The base station may then
determine what portion of the parameter values associated with SI indicated by that
index needs to be provided (or whether the whole SI associated with that identifier
should be provided) as appropriate. This determination is based on a comparison of the
SI parameter values indicated by the index (or one of the indices) received from the
UE and the index held by the base station for parameter values to be applied by the

UE. In the event that the or each received index is not recognised by the base station,
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the whole content of the SI associated with that identifier may be transmitted to the
UE.

According to certain embodiments, the identifiers used may be valid throughout the
whole PLMN. Accordingly the length of an index is chosen such that the value range
suffices to cover all possible configurations of SI parameters represented by the
identifier to allow different configurations to be comprehensively indicated. Each
index may be assumed to be valid for a predetermined period of time to allow index
reuse. Similarly, storage of an index and the associated SI parameter values by a UE
(at least other than for the currently used SI parameter values) may only be for a
further predetermined period of time to minimise the UE storage requirements. For
instance, a UE may discard a portion of SI if it does not observe the associated index
being used for 3 days.

In accordance with certain embodiments, to reduce the signalling overhead further
the network may combined multiple requests for on-demand SI from multiple UEs
(collected during a predetermined window). The base station may then provide a
combined response. This may be efficiently performed by broadcasting commonly
requested SI parameter values, or portions of SI parameter values, and then providing
UE specific parts by dedicated signalling. Alternatively, at least some of the commonly
requested parts may be provided by dedicated signalling to multiple UEs and at least
some of the UE specific parts may also be broadcast.

In accordance with certain embodiments, it may be possible to employ a Single
Frequency Network (SFN) transmission for broadcast SI on-demand. This requires that
information transmitted by TRPs participating in the SFN transmission are covered by
exactly the same SI. SI information that it not the same, for instance TRP specific SI
covered by a separate SI identifier, is transmitted separately (that is, through a non-
SEN).

Referring now to Figure 2 this illustrates on-demand provision of SI according to an
embodiment of the present invention. Figure 2 illustrates an embodiment of the present
invention for standalone 5G network. Messages exchanged between a UE 100 (that is,
a mobile terminal) and the network 102 (that is, a base station in radio communication
with the UE) are identified. It will be understood that the labels ascribed to the
messages and their components, described below, are not limiting.

Message 200 comprises the periodic broadcast of basic SI information
(SI-PeriodicBasic). This may include basic SI information - the actual SI parameter
values - which are required by UEs to communicate with the network. This basic SI in-
formation may include, but is not limited to, SI-OnDemandRetrievallnfo, comprising
SI required by a UE to communicate with the network to demand further SI, SI-
OtherEssentiallnfo, comprising other essential SI required by UEs, and SI-
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PeriodicOtherSchedulingInfo, comprising scheduling information of other SI that is
periodically broadcast. Although only a single periodic broadcast message is shown at
message 200, it will be understood that there may be multiple such periodic messages
with different SI included in each, and the periodicity of each message may vary.

Message 200 further includes a list of one or more identifier and index pairs. Alter-
natively, message 200 may include only the indices themselves, as described above.
The or each index included in message 200 identifies a set of SI parameter values for
the associated identifier. The index for each identifier indicates a set of SI parameter
values that the UE should apply. That is, according to certain embodiments, the set off
SI parameter values indicated by each index are those that the UE should apply when
communicating with that base station.

From the transmitted index for each identifier the UE is able to determine whether
that index is known to the UE, and whether it indicates a set of SI parameter values for
the SI part represented by the identifier which is available to the UE (typically, locally
stored by the UE). In the event that only the index is included in message 200, the as-
sociated identifier may be identified to the UE for instance either by further identifying
information along with the index, or by the position of the index in message 200. If the
value of an index received in message 200 is known to the UE, then this indicates that
the parameter value or values associated with that index and stored at the UE remain
valid and there is no requirement to request those parameters afresh. If an index in
message 200 for a particular identifier differs from that stored by the UE (with the as-
sociated set of SI parameter values), this indicates that at least one SI parameter value
associated with the identifier has changed. As noted above, the UE for each identifier
may store multiple indices and associated sets of SI parameter values for a single
identifier, such that a new index for an identifier being received from the network
(relative to the index for the set of SI parameter values currently applied by the UE)
may require only that the UE switches to applying a different locally stored set of SI
parameter values for that identifier. In other cases, the UE may optionally request
updated SI parameter values from the network for the parameters associated with that
identifier. However, if the UE is aware that the SI associated with that identifier
concerns services that are not currently required by the UE then the request for SI may
be postponed until such time as it is required, or not sent at all.

Message 202 comprises a request from the UE for updated SI parameter values when
an index for an identifier received in message 200 is not recognised
(SI-OnDemandRequest). Message 202 indicates the required part or parts of the SI
parameter values. The required parts may comprise a list of identifier, index pairs,
where if the UE has a locally stored index and set of parameter values for one or more

identifier. If there is no such locally stored index for an identifier then only the
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identifier may be included in the message. As an example, if it is assumed the SI has
three parts for which separate identifiers are used, if in such a case the UE requests on-
demand provision of parts 1 and 3, it will indicate the identifiers of those two parts. In
certain embodiments, for each identifier where updated SI parameter values are
provided the UE may include in message 202 one or more indices indicating sets of SI
parameter values locally available to the UE. The network can then see that, for
instance, the UE has a part 1 configuration that is the same except for one SI parameter
value. In that case, the network only provides that one parameter value instead of the
entire part 1 set of SI parameter values (that is, through the use of delta signalling). Ac-
cordingly, through the use of delta signalling, only changed portions of the SI
parameter values associated with the identifier (relative to a UE stored set of parameter
values) need be returned to the UE by comparison at the network of a parameter set
indicated by the index transmitted in message 200 and the parameter set indicated by
an index received in message 202. It will be appreciated that delta signalling may not
be performed for all identifiers where the corresponding SI parameter values are
demanded. As one example, the UE may store SI parameter values (with an index) for
one identifier and for which a portion of the parameter values may remain valid,
whereas for another identifier there may be no locally stored SI parameter values (or
index). The UE may also provide capability information in message 202, thereby
enabling the network to miss out SI parameter values not relevant to the UE when
returning demanded SI.

Upon receipt of message 202 the network may return the requested SI parameter
value information in response message 204 (SI-OnDemandResponse). As discussed
above, message 204 may be provided by dedicated signalling to a single UE or a group
of UEs, or it may be broadcast. Alternatively, there may be two or more messages 204
(not shown in Figure 2) in the event that a portion of the demanded SI is broadcast (on
the grounds that it is required by multiple UEs) and at least one further portion is
provided by dedicated signalling to one or more UEs. Furthermore, SI associated with
more than one identifier that has been requested may be included, or may be split
across multiple such messages. Where the UE has provided an index for an identifier
in message 202, the demanded SI parameter values may be provided by delta
signalling in which only changed portions of the SI associated with that identifier are
provided. The extent to which the network employs delta signalling is up to network
implementation. For example, the network may not immediately respond to an on-
demand request of one particular UE, but wait to see if more UEs require the
concerned SI part. If this is the case, the network may choose to provide a combined
response taking into account the information required by each UE that requested the

information. In such cases the network in the response may omit parameter values for
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which none of the requesting UEs requires an updated value. The SI information
provided by the network comprises content - the actual SI parameter values. In the
event of delta signally, the corresponding index may be included to indicate to the UE
which set of SI parameter values held by the UE has been used as the baseline for delta
signalling. This inclusion of the index used as the baseline may be required when the
UE has indicated indices for a single identifier in message 202, and optional when only
a single identifier value is provided by the UE. Message 204 may further include the
index for the set of SI parameter values for that identifier that is included in message
204 (or partially included in the case of delta signalling). Normally, that index would
be the same as that indicated in message 200, but in case the network is just changing
the configuration of the concerned part of the SI at the same time, it may be different.
In the latter case the new index may be included in message 204. Alternatively, the UE
may read the new value from the next transmission of message 200. Message 204 is
shown for the situation in which delta signalling is employed and so includes a list of
requested parts comprising, for at least one identifier, the identifier, that baseline index,
the current index and the parameter values required to be transmitted. It will be ap-
preciated that where message 204 relates to multiple identifiers the information
included may differ according to the above described options in respect of each
identifier.

Upon receipt of message 204 the UE identifies the SI and stores the parameter values
along with the appropriate index. The SI parameter values indicated by the index may
then be applied by the UE. Particularly in the event that the whole or a portion of the
demanded SI is provided by a broadcast message, it may be that message 204 includes
SI parameter values relating to services not required by the UE and so not all of the SI
needs to be stored.

Referring to Figure 3, this shows an exemplary network architecture comprising a
plurality of base stations 102 and a first UE 100. Clearly there may be many UEs
present as indicated at points 306 (only one of which is labelled). Each base station 102
(labelled as a 5G eNB - enhanced Node B) is associated with at least one TRP 300
(only one being labelled). A first 5G eNB 1021 is associated with a plurality of TRPs
300. In Figure 3 the UE 100 is moving as indicated by arrow 302 causing the UE 100
to move between the coverage area of TRPs 300. Two movement scenarios are
considered. Firstly, the UE 100 may move from the coverage of TRP1.1 to TRP1.2,
both part of a same cell 304 connected to same 5G eNB 1021. Secondly, the UE 100
may move from the coverage of TRP1.2 to TRP2.1, also changing from cell 1 to cell 2
(TRP2.1 being connected to a different SG eNB 1022).

Table 1 shows three different parts of the SI - A, B and C (different identifiers). The
index associated with each SI part (identifier) in each identified TRP is shown. That is,
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for each TRP there is an index for each identifier indicating the relevant set of SI
parameter values that is to be applied by a UE communicating with the TRP. It is clear
that SI part B is fixed for a wider geographic area than SI in part A (which is limited to
a single TRP, whereas SI part B is applicable throughout the cell associated with 5G
eNB 1021). SI part C is applicable throughout a paging area, encompassing at least the
cells associated with 5G eNBs 1021 and 1022.

Sl part (identifier) | Concerns TRP1.1 | TRP1.2 [ TRP21

A TRP specific information 10 12 304

B Cell specific information 198 198 21

C Paging area specific information | 117 117 117
Table 1.

When the UE moves from the coverage of TRP1.1 to TRP1.2, it may only need to
request on-demand provision of SI part A (as for B and C the index did not change).
When the UE from the coverage of TRP1.2 to TRP2.1, it may only need to request on-
demand provision of SI part A and B (as for C the index did not change). In each case,
the UE may indicate to the base station the value of the identifier held by the UE so
that the base station may apply delta signalling.

Table 2 shows SI part A of Table 1 in greater detail, split out into four parameters
with all four being optional. As noted above, the UE may store or otherwise have
available to it SI parameter values associated with an identifier, for instance A. In
certain embodiments for parts of SI information the UE may hold more than one index
an associated sets of SI parameter information. Table 2 shows that the UE has two
stored indices for SI part A: 6 and 300. The corresponding values for each part of A are
also shown. Similarly, the corresponding parameter information stored or available to
each of TRP1.1, TRP1.2 and TRP2.1 are shown together with the corresponding
indices. The UE may indicate either or both stored indices when requesting on-demand

SI information relating to identifier and SI part A.
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SlI-Part Concerns index 6] lIndex 300 [ Index 10 |Index 12| Index 304
(identifier) stored by | stored by |atTRP1.1 | atTRP1.2 | at TRP2.1
UE UE

Al Parameter 1, | - 2 - 1 3

optional

A2 Parameter 2, | 2,4,6 1,237 246 246 1,237
optional, list
of 1t0 16

A3 Parameter 3, | Type 2 Type 3 Type 1 Type 2 Type 3
optional

A4 Parameter 4, [ A A A A A
optional

Table 2.

When the UE attaches to TRP1.1, the network may use the index 6 as baseline, and
only provide SI parameter value A.3 (as A.1, A.2 and A.4 are unchanged). The UE
may now store this configuration (identifier value A=12)

When the UE moves from the coverage of TRPI1.1 to TRP1.2, the network only
needs to provide SI parameter value A.3 (as A.1, A.2 and A .4 are unchanged compared
to the value of identifier A=10).

When the UE from the coverage of TRP1.2 to TRP2.1, the network needs to provide
SI parameter value A.1, A.2 and A.3 (as only A.4 is unchanged).

In case the network provides a single on-demand provision message in response to
requests from multiple UEs, it can omit the parameter values not required by any of the
requesting UEs.

Embodiments of the present invention described above concern the on-demand
provision of SI in a standalone 5G network. As previously noted, an alternative
network architecture is to overlay a cellular network, for instance an LTE network, for
the effective provision of information, including SI. This may be termed Inter RAT ag-
gregation (IRAT aggregation). Two alternative embodiments for IRAT aggregation
and the on-demand supply of SI will now be described in connection with Figures 4
and 5. This may be broadly considered to be analogous to the above described
processes for standalone networks and so only the differences are noted.

In IRAT aggregation the UE is served by a Primary Cell (PCell) and a Secondary
Cell (SCell). The PCell may comprise a macro cell with omnidirectional or sectored
transmissions to UEs, each operating an omnidirectional antenna. The SCell may
operate through directional beams from one or more TRPs. It will be appreciated that
SI needs to be available upon SCell configuration. As such, the on-demand provision
of SI must have been initiated beforehand. For a candidate SCell the UE first needs to
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know the candidate cell’s SI identifiers indices. This may be acquired by the UE either
from the candidate cell or from the PCell (also referred to as the Serving Cell). The
PCell might provide this to the UE on-demand (to reduce the volume of broadcast in-
formation). Next, the UE may send an on-demand SI request according to the values of
the received indices and whether they are recognised. This request for on-demand SI is
broadly the same as described for message 202 of Figure 2, the key difference being
that now the SI is requested in respect of one or more neighbouring cells (NCells) -
that is candidates to form an SCell.

[87] This on-demand supply of SI information for NCells must be triggered by the UE
prior to SCell configuration, either by a specific request message (described below in
connection with Figure 4) for by the insertion of such a request message into a mea-
surement report (described below in connection with Figure 5). This may be achieved
by the insertion of a flag into a measurement reporting configuration previously
provided by the network to the UE. Such a flag indicates that if the UE triggers mea-
surement for a particular NCell, it should acquire certain relevant SI parts of the
concerned cell.

[88] For both described IRAT aggregation cases, a UE triggers a measurement report
when one or more neighbouring cells triggers a measurement reporting event
condition. It is assumed that for this particular event condition, a flag is provided to
inform the UE that it has to acquire the SI applicable when the concerned cell is
configured for IRAT aggregation. From this the UE knows for which neighbouring
cells it has to request on demand SI provision. Prior to the message flow diagrams for
Figures 4 and 5 for either embodiment, there may be a reconfiguration message
providing this flag information transmitted from the network to the UE. The recon-
figuration message may include, as conventional, a measurement configuration
including a reporting configuration, in turn defining an event condition. According to
certain embodiments of the invention the reconfiguration message may further define
the flag to indicate that according to the event condition SI is to be acquired.

[89] Referring first to Figure 4, this illustrates a first example of on-demand provision of
SI in the event of IRAT aggregation. Figure 4 shows a UE 400 currently served by a
PCell 402 (labelled a Serving eNB). The network includes a candidate eNB (an NCell)
404 for which the UE must acquire SI from the PCell 402 prior to configuring a SCell
to communicate with the candidate eNB.

[90] According to certain embodiments illustrated by Figure 4, the UE first obtains
identifier indices for the candidate eNB 404. This may either be directly from the
candidate eNB 404 through SI-PeriodicBasic message 406 or separately through SI-
NCellList message 408 received from the serving eNB 402. More generally, it may be
stated that the UE receives the indices for the NCell somehow. Message 406 may be
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generally the same as message 200 of Figure 2 and so will not be further described.
Message 408 in contrast includes a list of Neighbouring Cells (NCells), also referred to
as an NCell list, comprising or accompanied by identifiers for each NCell. For each
NCell there is provided a list of identifiers and their associated indices, or optionally
just the indices as discussed above in connection with Figure 2.

In response, the UE 400 transmits a request message SI-OnDemandRequestNCell
410. In large part this is the same as for message 202 of Figure 2 and so will not be
further described. One difference is the provision of a Neighbour cell list / NCell list
indicating the NCells associated with the identifiers for which SI parameter values are
requested (in the event that message 406 is received not message 408, the NCell list
may include only the particular candidate eNB 404 NCell). Identifiers are only
requested in respect of NCells for which the UE has triggered a measurement report
with a flag set as described above, not simply for any NCell from the list in message
406. It will be appreciated that in certain embodiments the UE may not be aware of the
indices current for the NCell, in the event that neither message 406 or 408 is received
or transmitted. In such a case the UE may request on-demand SI for one or more
NCells without knowing the current indices. The UE may still provide currently held
indices. Figure 4 shows this being provided as a list of requested identifiers and as-
sociated indices (one or more indices for at least one of the identifiers) though as
discussed above in connection with Figure 2 if no index is held this will not be
included for an identifier. Message 410 may include UE capabilities. For a UE in
connected mode the UE will have already provided its UE capabilities so this may
already be known to the network. However, there may be circumstances in which the
UE capabilities are pertinent to the on-demand provision of SI and so this may be
included.

In response, the serving eNB 402 sends a response message SI-
OnDemandResponseNCell 412, which is generally the same as message 204 of Figure
2 except for the inclusion of the Neighbouring Cell list / NCell list for which the
content (that is, the SI parameter values) and the respective identifier and index pairs is
valid.

Following receipt of message 412 the UE is in a position to configure the NCell as an
SCell at step 414

Referring now to Figure 5, this shows an alternative for the on-demand provision of
SIin an IRAT aggregation situation. At step 504 the UE 500 provides a Measure-
mentReport to the network, specifically a PCell 502. The MeasurementReport will
include conventional measurement results information reporting on the characteristics
of NCells that will not be further described here. The UE 500 further indicates in the

MeasurementReport the identifiers of relevant SI parts (including as appropriate the re-
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spective indices for versions it has available to enable delta signalling) for one or more
NCells that newly triggered a measurement event. This is illustrated in Figure 5 as a
list of stored identifier and index pairs (where the indices are locally stored). Portions
of the MeasurementReport 506 are generally similar to message 202 of Figure 2 and so
will not be described again. The UE sends a measurement report because for one or
more NCells an event condition is met. The UE is aware that it is to acquire SI for such
NCells due to one or more flags being set in the measurement configuration previously
provided to the UE. The triggering flag would be set by the network in a preceding re-
configuration message including a measurement configuration parameter.

In response, for each of the 5G cells to add, the network provides the on-demand SI
parameter values in a Reconfiguration message 506, that is used to configure/add the
5G cell as a SCell. As appropriate, delta signalling may be applied by the network if
message 504 includes one or more values for an identifier to indicate an SI parameter
value set held by the UE. Figure 5 shows message 508 including a list of applicable SI
parts comprising identifiers, indices and SI parameter values applicable in that part off
the network. The message may be generally similar to message 204 described above
except for the inclusion of message parts SCellToAddModList and SCell config.
SCellToAddModList concerns the one or more NCells that are to be configured for
IRAT aggregation. For each, the SCell configuration is provided by means of the
dedicated configuration and the SI for that cell.

Figure 6 provides a schematic diagram of the structure of a 5G base station 400
which is arranged to operate in accordance with the examples of the present invention
described above. The 5G base station 600 includes a transmitter 602 arranged to
transmit signals to a UE; a receiver 604 arranged to receive signals from the UE; and a
controller 606 arranged to control the transmitter and receiver and to perform
processing such as in accordance with the above described method of providing SI to
the UE.

Figure 7 provides a schematic diagram of the structure of a UE 700 which is arranged
to operate in accordance with the examples of the present invention described above.
The UE 700 includes a transmitter 702 arranged to transmit signals to the 5G base
station; a receiver 704 arranged to receive signals from the 5G base station; and a
controller 706 arranged to control the transmitter and receiver and to perform
processing such as in accordance with the above described method of requesting SI.

Although in Figures 4 and 5 the transmitter, receiver, and controller have been il-
lustrated as separate elements, any single element or plurality of elements which
provide equivalent functionality may be used to implement the examples of the present
invention described above.

Throughout the description and claims of this specification, the words “comprise”
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and “contain” and variations of them mean “including but not limited to”, and they are
not intended to (and do not) exclude other components, integers or steps. Throughout
the description and claims of this specification, the singular encompasses the plural
unless the context otherwise requires. In particular, where the indefinite article is used,
the specification is to be understood as contemplating plurality as well as singularity,
unless the context requires otherwise.

Features, integers or characteristics described in conjunction with a particular aspect,
embodiment or example of the invention are to be understood to be applicable to any
other aspect, embodiment or example described herein unless incompatible therewith.
All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed,
may be combined in any combination, except combinations where at least some of
such features and/or steps are mutually exclusive. The invention is not restricted to the
details of any foregoing embodiments. The invention extends to any novel one, or any
novel combination, of the features disclosed in this specification (including any ac-
companying claims, abstract and drawings), or to any novel one, or any novel com-
bination, of the steps of any method or process so disclosed.

The reader's attention is directed to all papers and documents which are filed con-
currently with or previous to this specification in connection with this application and
which are open to public inspection with this specification, and the contents of all such
papers and documents are incorporated herein by reference.

The various embodiments of the present invention may also be implemented via
computer executable instructions stored on a computer readable storage medium, such
that when executed cause a computer to operate in accordance with any other the
aforementioned embodiments.

The above embodiments are to be understood as illustrative examples of the
invention. Further embodiments of the invention are envisaged. It is to be understood
that any feature described in relation to any one embodiment may be used alone, or in
combination with other features described, and may also be used in combination with
one or more features of any other of the embodiments, or any combination of any other
of the embodiments. Furthermore, equivalents and modifications not described above
may also be used without departing from the scope of the invention, which is defined

in the accompanying claims.
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Claims

A method by a base station in a wireless communication network, the
method comprising:

receiving, from a terminal, a message including at least one of an
identifier and an index, the identifier being associated with system in-
formation (SI) parameters and the index being associated with SI
parameter values; and

transmitting, to the terminal, a response message including SI
parameter values indicated by the index for SI parameters corre-
sponding to the identifier.

The method of claim 1, prior to receiving the message, further
comprising:

transmitting, to the terminal, a first message including a list of an
identifier associated with SI parameters and an index associated with
the SI parameter values.

The method of claim 2, further comprising:

determining SI parameter values to be transmitted to the terminal,
based on the list of the identifier and the index transmitted to the
terminal and the identifier and the index received from the terminal.
The method of claim 1, wherein the identifier corresponds to each of
groups of SI parameters partitioned from SI, and

wherein the SI is partitioned into the groups of SI parameters based on
at least one of a frequency of changing SI parameters, a trigger
condition of changing SI parameters and an area scope within which
the SI parameter is valid.

A base station in a wireless communication network, the base station
comprising:

a transceiver configured to transmit and receive a signal; and

a controller configured to control the transceiver to receive a message
from a terminal, the message including at least one of an identifier and
an index, the identifier being associated with system information (SI)
parameters and the index being associated with SI parameter values;
and to transmit a response message including SI parameter values
indicated by the index for SI parameters corresponding to the identifier
to the terminal.

The base station of claim 5, wherein the transceiver is further

configured to transmit a first message including a list of an identifier
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associated with SI parameters and an index associated with the SI
parameter values to the terminal, prior to receiving the message.

The base station of claim 6, wherein the controller is further configured
to determine SI parameter values to be transmitted to the terminal,
based on the list of the identifier and the index transmitted to the
terminal and the identifier and the index received from the terminal.
The base station of claim 5, wherein the identifier corresponds to each
of groups of SI parameters partitioned from SI, and

wherein the SI is partitioned into the groups of SI parameters based on
at least one of a frequency of changing SI parameters, a trigger
condition of changing SI parameters and an area scope within which
the SI parameter is valid.

A method by a terminal in a wireless communication network, the
method comprising:

transmitting, to a base station, a message including at least one of an
identifier and an index, the identifier being associated with system in-
formation (SI) parameters and the index being associated with SI
parameter values; and

receiving, from the base station, a response message including SI
parameter values indicated by the index for SI parameters corre-
sponding to the identifier.

The method of claim 9, prior to transmitting the message, further
comprising:

receiving, from the base station, a first message including a list of an
identifier associated with SI parameters and an index associated with
the SI parameter values.

The method of claim 10, wherein the SI parameter values to be
received from the base station is determined by the base station based
on the list of the identifier and the index transmitted to the terminal and
the identifier and the index received from the terminal.

The method of claim 9, wherein the identifier is corresponding to each
of groups of SI parameters partitioned into SI, the groups of SI pa-
rameters are partitioned based on at least one of factors comprising a
frequency of changing SI parameters, a trigger condition of changing SI
parameters and an area scope within which the SI parameter is valid.
A terminal in a wireless communication network, the terminal
comprising:

a transceiver configured to transmit and receive a signal; and
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a controller configured to control the transceiver to transmit a message
to a base station, the message including at least one of an identifier and
an index, the identifier being associated with system information (SI)
parameters and the index being associated with SI parameter values;
and to receive a response message including SI parameter values
indicated by the index for SI parameters corresponding to the identifier
from the base station.

The terminal of claim 13, wherein the transceiver is further configured
to receive a first message including a list of an identifier associated
with SI parameters and an index associated with the SI parameter
values from the base station, prior to transmitting the message.

The method of claim 14, wherein the SI parameter values to be
received from the base station is determined by the base station based
on the list of the identifier and the index transmitted to the terminal and
the identifier and the index received from the terminal,

wherein the identifier is corresponding to each of groups of SI pa-
rameters partitioned from the SI, and

wherein the SI is partitioned into the groups of SI parameters based on
at least one of a frequency of changing SI parameters, a trigger
condition of changing SI parameters and an area scope within which

the SI parameter is valid.
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[Fig. 1]
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[Fig. 3]
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