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METHODS AND DEVICES FOR
BROADCASTING SYSTEM INFORMATION
ON DEMAND

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

PRIORITY

[This nonprovisional application is] This patent applica-
tion is for a broadening reissue of U.S. Pat. No. 10,368,335.
US. Pat. No. 10,368,335 issued Jul. 30, 2019 from U.S.
application Ser. No. 15/113,888 which was filed Jul. 25,
2016 as a U.S. National Stage Filing under 35 U.S.C. § 371
of International Patent Application Serial No. PCT/CN20135/
093191, filed Oct. 29, 2015, and entitled “Methods And
Devices For Broadcasting System Information On
Demand”.

FIELD

Embodiments of the present disclosure generally relate to
the field of telecommunication, and in particular, to methods
and devices for broadcasting system information on
demand.

BACKGROUND

In future telecommunication like the Fifth Generation
(5G) systems, there will be massive growth of device
number and traflic volume. Energy efliciency 1s an import
aspect especially when there 1s low tratlic load. To this end,
system information which 1s required for terminal devices to
access cells of base stations (BSs) should be transmitted 1n
an efficient fashion.

Conventionally in Long Term Evolution (L'TE) systems,
the system information 1s delivered by two diflerent mecha-
nisms relying on different transport channels. A part of
system 1nformation 1s transmitted as Master-Information
Blocks (MIBs) on broadcast channel (BCH). The remaining
part of system information 1s transmitted as System-Infor-
mation Blocks (SIBs) on downlink shared channel (DL-
SCH). The MIB includes quite limited amount of system
information which is absolutely required for terminals to be
able to read the remaining SIBs provided on the DL-SCH.
Both MIBs and SIBs are broadcasted periodically even there
1s no terminal around the BS, thereby causing wasting of
energy and resources.

SUMMARY

In general, example embodiments of the present disclo-
sure provide methods and devices for broadcasting system
information on demand.

In a first aspect, a method implemented by a device 1s
provided. According to the method, essential system 1nfor-
mation and a resource configuration of a demand channel are
broadcasted, where the essential system information 1s
required to access a cell of the device. The device monitors,
on the demand channel, a request for at least a part of
optional system 1nformation other than the essential system
information. In response to receiving the request, the part of
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2

the optional system information 1s broadcasted. A computer
program product for carry out this method 1s also provided.

In some embodiments, the demand channel 1s a common
channel shared by terminals 1n the cell.

In some embodiments, broadcasting the essential system
information and the resource configuration of the demand
channel comprises: broadcasting the resource configuration
of the demand channel and at least a part of the essential
system 1nformation 1n an access mformation table (AIT).

In some embodiments, broadcasting the essential system
information comprises: broadcasting semi-static system
information of the essential system information with a first
period; and broadcasting dynamic system information of the
essential system information with a second period that 1s less
than the first period, where the dynamic system information
includes the resource configuration of the demand channel.

In some embodiments, the method further comprises:
broadcasting a configuration of a resource zone with the
essential system information. Broadcasting the part of the
optional system information comprises: broadcasting the
part of the optional system information 1n the resource zone.

In some embodiments, broadcasting the part of the
optional system information comprises: broadcasting an
indicator 1n a predefined resource zone to mndicate existence
of the part of the optional system information; and broad-
casting the part of the optional system information in the
predefined resource zone.

In some embodiments, broadcasting essential system
information and the resource configuration of the demand
channel comprises: broadcasting the resource configuration

of the demand channel as a part of the essential system
information.

In some embodiments, the resource configuration of the
demand channel includes at least one of the following: a
period of the demand channel, a time offset with respect to
a reference signal, or a frequency oflset with respect to the
reference signal.

In some embodiments, the method further comprises:
determining the resource configuration of the demand chan-
nel based on at least one of the following: beamforming of
the device, or grouping of terminals 1n the cell.

In some embodiments, monitoring the request comprises:
monitoring a sequence as the request, the sequence being
common to a plurality of terminals in the cell.

In a second aspect, a method implemented by a terminal
1s provided. According to the method, the terminal receives
essential system information and a resource configuration of
a demand channel that are broadcasted by a device, where
the essential system information being required to access a
cell of the device. Then the at least a part of optional system
information other than the essential system information 1s
received, where received part of the optional system infor-
mation 1s broadcasted by the device 1n response to a request
that 1s sent on the demand channel according to the resource
configuration. A computer program product for carry out this
method 1s also provided.

In a third aspect, a device 1s provided. The device com-
prises a transceiver configured to broadcast essential system
information and a resource configuration of a demand chan-
nel, where the essential system information 1s required to
access a cell of the device. The device further comprises a
controller configured to monitor, on the demand channel, a
request for at least a part of optional system information
other than the essential system 1information. The transceiver
1s further configured to broadcast the part of the optional
system 1nformation 1n response to receiving the request.




US RES0,011 E

3

In a fourth aspect, a terminal 1s provided. The terminal
comprises a recerver configured to receive essential system
information and a resource configuration of a demand chan-
nel that are broadcasted by a device, where the essential
system information 1s required to access a cell of the device.
The receiver 1s further configured to receive at least a part of
optional system 1nformation other than the essential system
information, where the part of the optional system informa-
tion 1s broadcasted by the device 1in response to a request that
1s sent on the demand channel according to the resource
configuration.

In a fifth aspect, a device 1s provided. The device com-
prises a processor and a memory. The memory contains
instructions executable by the processor, and the processor
1s configured to cause the device to: broadcast essential
system 1nformation and a resource configuration of a
demand channel, where the essential system information 1s
required to access a cell of the device; monitor, on the
demand channel, a request for at least a part of optional
system information which 1s other than the essential system
information; and broadcast the part of the optional system
information in response to recerving the request.

In a sixth aspect, a terminal i1s provided. The terminal
comprises a processor and a memory. The memory contains
instructions executable by the processor, and the processor
1s configured to cause the terminal to: receive essential
system 1nformation and a resource configuration of a
demand channel that are broadcasted by a device, where the
essential system information 1s required to access a cell of
the device; and receive the at least a part of optional system
information other than the essential system information,
where the received part of the optional system information
1s broadcasted by the device 1n response to a request that 1s
sent on the demand channel according to the resource
configuration.

Through the following description, 1t would be appreci-
ated that according to embodiments of the present disclo-
sure, the system information 1s classified as essential and
optional system information. "

T'he essential information 1s
broadcasted periodically, and the optional system informa-
tion 1s broadcasted on demand. In this way, significant
resource and energy can be saved especially 1n the case of
no load or low load. Moreover, even when multiple UEs
need the system information, the system information can be
provided efliciently. Additionally, inconvenience of obtain-
ing system information for idle UEs can be solved.

It 1s to be understood that the summary section 1s not
intended to identily key or essential features of embodi-
ments of the present disclosure, nor 1s 1t intended to be used
to limit the scope of the present disclosure. Other features of
the present disclosure will become easily comprehensible
through the following description.

BRIEF DESCRIPTION OF TH.

(L]

DRAWINGS

Through the more detailed description of some embodi-
ments of the present disclosure 1n the accompanying draw-
ings, the above and other objects, features and advantages of
the present disclosure will become more apparent, wherein:

FIG. 1 15 a simplified block diagram of an environment in
which embodiments of the present disclosure can be imple-
mented;

FIG. 2 1s a flowchart illustrating the on-demand broad-
casting of system information 1n accordance with embodi-
ments of the present disclosure;
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FIG. 3 1s a flowchart of method implemented by a device
for providing system information in accordance with
embodiments of the present disclosure;

FIG. 4 1s a schematic diagram 1illustrating the essential
system information and configuration of the demand channel
in accordance with embodiments of the present disclosure;

FIG. 5 1s a schematic diagram illustrating separate trans-
mission of the semi-static and dynamic essential system
information in accordance with embodiments of the present
disclosure;

FIGS. 6A and 6B are schematic diagrams illustrating
configuration of resource zones for broadcasting optional
system information 1 accordance with embodiments of the
present disclosure;

FIG. 7 1s a flowchart of a method implemented by a
terminal for receiving system information in accordance
with embodiments of the present disclosure;

FIG. 8 1s a flowchart of a method implemented by a
terminal for requesting optional system information in
accordance with embodiments of the present disclosure;

FIG. 9 1s a schematic diagram 1illustrating request for the
optional system information by multiple terminals 1n accor-
dance with embodiments of the present disclosure;

FIG. 10 1s a simplified block diagram of a device 1n a
communication system in accordance with embodiments of
the present disclosure;

FIG. 11 1s a simplified block diagram of a terminal 1n a
communication system in accordance with embodiments of

the present disclosure; and

FIG. 12 1s a simplified block diagram of a device that 1s
suitable for implementing embodiments of the present dis-
closure.

Throughout the drawings, the same or similar reference
numerals represent the same or similar element.

DETAILED DESCRIPTION

Principle of the present disclosure will now be described
with reference to some example embodiments. It 1s to be
understood that these embodiments are described only for
the purpose of illustration and help those skilled 1n the art to
understand and implement the present disclosure, without
suggesting any limitations as to the scope of the disclosure.
The disclosure described herein can be implemented 1n
various manners other than the ones describe below.

As used herein, the term “terminal device” or “terminal”
refers to any device having wireless communication capa-
bilities, including, but not limited to, mobile phones, cellular
phones, smart phones, personal digital assistants (PDAs),
portable computers, image capture devices such as digital
cameras, gaming devices, music storage and playback appli-
ances, any portable units or terminals that have wireless
communication capabilities, or Internet appliances enabling
wireless Internet access and browsing and the like.

In addition, 1n the context of the present disclosure, the
terms “terminal” and “user equipment (UE)” can be used
interchangeably for ease of discussion. Examples of a UE 1n
a telecommumnication system include, but are not limited to,
a Mobile Terminal (MT), a Subscriber Station (55), a
Portable Subscriber Station (PSS), a Mobile Station (MS), or
an Access Terminal (AT).

As used herein, the term “base station™ (BS) refers to a
device which 1s capable of providing or hosting a cell to

which one or more terminals can access. Examples of a BS
include, but are not limited to, a Node B (NodeB or NB), an
Evolved NodeB (eNodeB or eNB), a Remote Radio Unait
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(RRU), a radio header (RH), a remote radio head (RRH), a
relay, a low power node such as a femto, a pico, and the like.

As used herein, the term “includes” and its variants are to
be read as open terms that mean “includes, but 1s not limited
to.” The term “based on” 1s to be read as “based at least in
part on.” The term “one embodiment” and “an embodiment™
are to be read as “at least one embodiment.” The term
“another embodiment™ 1s to be read as “at least one other
embodiment.” Other definitions, explicit and implicit, may
be mcluded below.

FI1G. 1 shows a block diagram of an environment in which
embodiments of the present disclosure can be implemented.
The environment 100, which 1s a part of a communication
network, includes a device 110 and one or more terminals
120-1, 120-2, , 120-N (collectively reterred to as
“terminals™ 120). Only for ease of discussion, 1n the fol-
lowing description, the device 110 will be described as a BS
and the terminals 120 will be described as UEs. It 1s to be
understood that BS and UEs are only example implemen-
tations of the device 110 and terminals 120, respectively,
without suggesting any limitation as to the scope of the
present disclosure. Any other suitable implementations are
possible as well.

Within the coverage area of a cell 112 of the BS 110, the
UEs 120 may communicate with the BS 110 and possibly
with each other, as indicated by the dashed lines. The
communications may conform to any suitable standards
including, but not limited to, LTE-Advanced (LTE-A), LTE,
Wideband Code Division Multiple Access (WCDMA),
Code Division Multiple Access (CDMA) and Global System
for Mobile Communications (GSM) and the like. Further-
more, the communications may be performed according to
any generation communication protocols either currently
known or to be developed 1n the future. Examples of the
communication protocols include, but are not limited to, the
first generation (1G), the second generation (2G), 2.5G,
2.75@G, the third generation (3G), the fourth generation (4G),
4.5@G, the future fifth generation (3G) communication pro-
tocols.

In order to access the cell 112, the UEs 120 need to obtain
system information associated with the BS 110. Conven-
tionally, as mentioned above, all the system information 1s
broadcasted periodically. For example, in LTE systems, MIB
1s broadcasted to allow UEs to obtain SIBs. Different SIBs
may be defined based on the type of information mncluded
therein. Similar to MIB, SIBs are broadcasted periodically.
The period for broadcasting a certain SIB depends on how
quickly the UEs need to acquire the corresponding system
information when entering the cell. For example, SIBs can
be classified into groups named SIB1, SIB2, and so on. In
general, a lower-order SIB 1s more time critical and 1s thus
transmitted more frequently than a higher-order SIB. For
instance, SIB1 includes information mainly related to
whether a UE 1s allowed to camp on the cell and transmitted,
for example, every 80 ms, SIB6 to SIBS include information
about neighboring cells and can be transmitted every 640
ms, for example. However, since both MIB and SIBs are
mandatory to be transmitted periodically, the energy con-
sumption at the BS side 1s relatively high.

In order to save energy and to fully enable utilizing high
gain beam forming or other multi-antenna techniques, it 1s
possible to separate the control/broadcast layer from the data
plane for the next generation wide area networks. The
system 1nformation can be carried by access information
table (AIT) and system signature sequence index (SSI).
Compared to conventional reference signals in cellular sys-

tems, the AIT may be transmitted with relatively long
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periodicity, for example, from 1.024 s up to 10.24 s. How-
ever, 11 all the system information 1s included 1n the AIT, the
amount ol system information for a single cell 1s already
quite large. As a result, size of the AIT for multiple cells will
be very large. In addition, there will be a large energy waste
when the load 1n the cell 1s low.

Alternatively, the AIT can carry only the necessarily
required system information, and the remaining less 1mpor-
tant system information can be transmitted 1n a UE-specific
way. Although the AIT size 1s reduced, the UEs have to be
connected to the cell i order to request the additional
system information via UE-specific signaling. This 1s not
convenient especially for those 1dle UEs. For example, when
an 1dle UE camping on a first cell wants to obtain system
information about a second cell for cell re-selection, the UE
needs to access the second cell to establish a connection such
as a Radio Resource Control (RRC) connection. Then the
UE 1s able to request the optional system information to
determine whether the second cell 1s available for re-selec-
tion. In this procedure, the 1dle UE has to become connected.
IT the target cell 1s barred, the 1dle UE will get no informa-
tion about this cell. Furthermore, the idle UE usually has to
perform random access and connection establishment pro-
cedure for many times, thereby consuming lots of unneces-
sary time and energy.

Moreover, 1n conventional solutions, when there are many
requests from multiple UEs in the coverage area of the cell,
transmission of the optional system information 1s not
eilicient. The same optional system mformation will be sent
to different UEs via dedicated data channels, which causes
significant wasting of resources. Furthermore, more over-
head 1s needed to transmit requests from different UEs via
dedicated signaling channel.

In order to solve the above and other potential problems,
embodiments of the present disclosure provides on-demand
broadcasting of the system information, the mechanism of
which 1s illustrated in a high-level flowchart as shown in
FIG. 2. In general, the system information 1s classified into
two groups, namely, the essential system information and
optional system information, The BS 110 periodically
broadcasts (210) the essential system information which 1s
absolutely need for access to the cell and which 1s usually of
limited size of payload. The BS 110 also broadcasts (210)
resource configuration of a demand channel by which the
UEs 120 may request the optional system information. The
broadcasted information can be recerved (230) by the UEs
120. Then the BS 110 monitors (220) the demand channel
for a request(s) for the optional system information.

Optional system imnformation is not necessarily needed for
the UEs to access the cell. Therefore, transmission of the
optional system information 1s triggered by the request from
UEs. Particularly, a UE 120 may request the optional system
information by sending (240) a request to the BS 110. The
request 1s transmitted on the demand channel according to
the recetved resource configuration. Upon receipt (250) the
request, the BS 110 broadcasts (260) the optional system
information 1n a potential resource zone that 1s known to the
UEs 120, so that the UEs 120 can receive (270) the broad-
casted optional system information.

It can be seen that 1n accordance with embodiments of the
present disclosure, the optional system information 1s broad-
casted as well, rather than being transmitted in UE-specific
fashion. The on-demand broadcasting relieves the UEs 120
especially those 1dle UEs from having to perform connection
establishment procedures. Moreover, overhead at BS side
can be significantly reduced. Some example embodiments
will now be described 1n detail.
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FIG. 3 shows a flowchart of a method 300 for providing
system information in accordance with embodiments of the
present disclosure. The method 300 can be implemented by
the device/BS 110 as shown 1n FIG. 1, for example. In step
310, where the BS 110 broadcasts essential system infor-
mation and resource configuration of the demand channel.

In accordance with embodiments of the present disclo-
sure, the system mnformation 1s categorized into essential and
optional system information, as briefed above. Categoriza-
tion of the essential and optional system information can be
done, for example, according to property and/or objective of
the system information.

Generally speaking, the essential system information
includes the information that 1s necessarily needed for a UE
120 to access the cell 112 of the BS 110. By way of example,
in some embodiments, the essential system information may
include one or more of the following: downlink cell band-
width, physical channel configuration such as duration and
resource, system frame number, the number of transmit
antenna ports, mformation about the operator/operators of
the cell, information about the allocation of subframes to
uplink/downlink and configuration of the special subirame
for Time Division Duplex (1TDD), information about the
time-domain scheduling of the remaining system informa-
tion, information about the uplink cell bandwidth, random-
access parameters, parameters related to uplink power con-
trol, and the like. That 1s, 1n such embodiments, the essential
system 1nformation broadcasted in step 310 may include at
least a part of MIB, SIB1 and SIB2 in LTE systems.

Different from the essential system information, the
optional system information includes relatively less impor-
tant information. The UEs 120 are able to at least partially
access the cell 112 of the BS 110 even 1n absence of the
optional system information. That 1s why optional system
information can be provided on demand. Examples of the
optional system information include, but are not limaited to,
cell-specific information such as information about neigh-
boring cells on the same carrier, neighboring cells on dif-
ferent carriers, and neighboring non-LTE cells, such as
WCDMA/HSPA, GSM, and CDMAZ2000 cells.

It 1s to be understood that classification of the system
information can be varied depending on the environments,
communication standards, protocols, requirements, and/or
other relevant factors. That 1s, the classification of the
essential system information and the optional system infor-
mation set forth herein 1s given as one example and should
not be regarded as suggesting a limitation on the scope of the
present disclosure. Those skilled 1n the art would appreciate
that there are many diflerent ways of classiiying the system
information based on the real need.

In step 310, the BS 110 broadcasts only the essential
system 1nformation without optional system information. In
addition, 1n this step, resource configuration of the demand
channel 1s broadcasted. As used herein, the term “demand
channel” refers to a channel on which the UEs 120 can send
signaling as the request for transmission of the optional
system information. It would be appreciated that since the
demand channel 1s reserved for UEs 120 to send the request,
the BS 110 cannot schedule both downlink and uplink data
transmission on that channel. In order to avoid additional
overhead, 1n some embodiments, the demand channel can be
designed as a common channel. That 1s, different UEs 120
share the same demand channel to request the optional
system information. In this way, the request can be trans-
mitted with quite low overhead.

The resource configuration broadcasted i1n step 310 at
least specifies physical resource blocks of the demand
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channel. That 1s, the resource configuration indicates a
resource zone which can be used by UEs 120 to send the
request for optional system information. For example, in
some embodiments, the resource configuration may include
the time and/or frequency oflset positions with respect to a
certain reference signal such as SSI. In addition, or alterna-
tively, the resource configuration may indicate a period of
the demand channel, for example, in terms of micro-sub-
frames.

In some embodiments, the resource configuration of the
demand channel 1s determined by the BS 110 in step 305.
For example, 1n those embodiments where analogue beam-
forming 1s implemented for receiving signaling, the BS 110
may configure the demand channel based on the beamform-
ing, so that resource Conﬁguratlon of the demand channel 1s
beam-specific. That 1s, diflerent beams are associated with
different conﬁguratlons Alternatively, or 1n addition, the BS
110 may configure the demand channel according to the
grouping of the UEs 120, so that different groups of UEs 120
have different configurations. It 1s to be understood that step
305 1s optional. For example, in some embodiments, the
resource configuration can be determined by another device
or a human user and then input 1into the BS 110.

In some embodiments, in step 310, the resource configu-
ration of the demand channel 1s included 1n the essential
information and thus broadcasted as a part of the essential
system information. Alternatively, in other embodiments, it
1s possible to broadcast the essential system information and
the resource configuration.

In some embodiments, resource configuration of the
demand channel and/or at least a part of the essential system
information may be included 1n the AIT. As described above,
an AIT 1s used to carry some or all access information,
including 1nitial access related parameters and relevant
system information for one or multiple areas. The SSIs are
broadcasted by the BS 110 and provide time synchromization
as well as mapping to a table entry 1n the AIT. The UEs 120
may obtain access information based on the SSIs. The
following Table I shows a part of an example AIT. In this
example, the AIT includes the essential system information
of multiple cells denoted by the respective unique SSIs, and
cach cell will also broadcast SSIs periodically.

TABLE 1

Global Time
Public Land Mobile Network (PLMN)

SN
SN2

Essential system information for SSI 1
Essential system information for SSI 2

FIG. 4 shows a schematic diagram of transmission of the
essential system information and resource configuration of
the demand channel 1n AITs 1n accordance with example
embodiments of the present disclosure. In FIG. 4, the
vertical and horizontal axes represent frequency and time,
respectively. AlTs 410 and SSIs 420 are both periodically
broadcasted. The AlITs 410 are typically broadcasted with a
relatively long periodicity, for example, from 1.024 s up to
10.24 s. The SSIs 420 are transmitted more frequently, for
example, every 100 ms. In thus example, the AITs 410
contain essential system information 430 which i turn
includes the resource configuration of the demand channel.
The resource configuration specifies periodical resource
zones 440 on the demand channel, as indicated by the
dashed line, by which the UEs 120 can send the request for
optional system 1nformation.
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It 1s to be understood that the essential system information
and/or resource configuration of the demand channel do not
necessarily have to be broadcasted in AI'Ts. This 1s merely an
example implementation without suggesting any limitations
as to the scope of the present disclosure. In other embodi- °
ments, the essential system information and/or resource
configuration of the demand channel may be broadcasted
using any other suitable mechanisms.

It can be seen from the above description that the essential
system 1nformation and the resource configuration of the
demand channel are broadcasted by the BS 110 periodically.
Still 1n reference to FIG. 3, after broadcasting the essential

system information and the resource configuration in step
310, the method proceeds to step 320 where the BS 110

resets a broadcasting period(s). For example, in some
embodiments, the BS 110 may use a timer 1n doing so. Then,
in step 330, the BS 110 checks whether the period 1s expired.

If so (branch “YES”), the method 300 returns to step 310 to

broadcast the essential system information and the resource 2¢
configuration of the demand channel 1n a next round. Oth-
erwise, the BS 110 continues to wait for expiration of the
broadcasting period 1n step 330.

In some embodiments such as the one discussed with
reference to FIG. 4, all the essential system information 1s 25
broadcasted with the same periodicity. In such embodi-
ments, 11 content of the essential mmformation system 1s
changed for a first cell which 1s not broadcasting the AIT, the
first cell needs to inform a second cell which 1s broadcasting
the AIT about the update of the essential information system. 30
At this point, the second cell has two options. The second
cell can occupy a different and new 1tem 1n the AIT, which
1s associated with a new SSI different from the original one.
Then the second cell sends the new SSI back to the first cell
for broadcasting. As an alternative, the second cell can 35
update the content corresponding to that SSI of the first cell.

It would be appreciated that i1 the AIT 1s updated dynami-
cally, the above procedures will be frequently performed
multiple times, which will degrade the system performance.

In order to deal with the above situation, 1n some embodi- 40
ments, different broadcasting periods can be used 1n step 320
for different kinds of essential system information. More
particularly, the essential information may be further clas-
sified into different groups according the property thereof
and broadcasted with different periods. For example, i 45
some embodiments, the essential system information 1s
classified into semi-static essential system information and
dynamic essential system imnformation. The dynamic essen-
tial system information 1s expected to be frequently updated.
Specifically, the resource configuration of the demand chan- 50
nel, which may change over time, can be classified as
dynamic system information. The stable or slowly changed
essential system information 1s classified as semi-static
essential system information.

In general, the dynamic essential system information may 55
be broadcasted more frequently than the semi-static essential
system information. In other words, the broadcasting period
for dynamic essential system information 1s shorter than that
for semi-static essential system information. For example, 1n
some embodiments, the semi-static essential system infor- 60
mation can still be broadcasted 1n AlTs, while the dynamic
essential system information 1s separately broadcasted with
a shorter periodicity. For example, the dynamic essential
system may be broadcasted 1in a similar way to SIBs in LTE
systems. However, 1t would be appreciated that the amount 65
of information to be transmitted 1s much smaller. This will

relieve the cell from frequently updating the AIT.
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In some embodiments, the period for broadcasting the
dynamic essential system information may be adapted. For
example, 11 the traflic load 1n the cell falls below a threshold,
the period for broadcasting dynamic essential system infor-
mation may be increased. On the other hand, 11 the traflic
load exceeds the threshold, that period can be shortened.

FIG. 5 shows a schematic diagram of transmission of the
semi-static and dynamic essential system information with
different periods. As shown, the semi-static essential system
information 520 1s included in the AIT 410 and broadcasted
with relatively long periodicity. The dynamic essential sys-
tem 1nformation 530 1s broadcasted more frequently. In this
example, the dynamic essential system information 530
includes the resource configuration of the demand channel
which specifies the periodical resource zones 440, as indi-
cated by the dashed line.

It 1s to be understood that the dynamic essential system
information 530 may include additional and/or alternative
information. For example, 1n one embodiment, the dynamic
essential system information 330 may further include con-
figuration of a resource zone for broadcasting the optional
system information, which will be discussed 1n the follow-
ing paragraphs.

Returning to FIG. 3, in step 340, the BS 110 monaitors the
demand channel for a request for the optional system
information. The request 1s sent by a UE(s) 120 on the
demand channel according to the resource configuration
which 1s broadcasted 1n step 310. In some embodiments, the
request for optional system information may be explicit
signaling. Alternatively, the request may be mmplicitly
included 1n a sequence. In such embodiments, in step 340,
if the BS 110 detects such a sequence in the specified
resource zone on the demand channel, 1t can be determined
that a UE(s) 1s requesting the optional system information.

If 1t 1s determined 1n step 350 that no request 1s received
on the demand channel, the BS 110 continues monitoring the
demand channel in step 340. On the other hand, 1T the
request 1s received, the method 300 proceeds to step 360
where the requested optional system information 1s broad-
casted. In some embodiments, the received request 1s for all
the optional system information. Alternatively, the request
can be only directed to a part of the optional system

information. That 1s, the request may indicate a subset of the
optional system information that the UE wants to obtain. In
step 360, the BS 110 will broadcast the requested part of
optional system information. Example embodiments of the
request will be further explained in the following para-
graphs.

Similar to the essential system information, 1n step 360,
the requested system information 1s broadcasted, rather than
being transmitted 1n a UE-specific way. This would be
beneficial since those 1dle UEs do not have to connect to the
cell to obtain the optional system information. Furthermore,
in the case that multiple UEs 120 are requesting optional
system information, the BS 110 does not need to transmit the
same optional system information multiple times, thereby
avoilding wasting of resources.

In step 360, the BS 110 transmaits the requested optional
system information 1n a predefined resource zone that 1s
known to the UEs 120. In some embodiments, configuration
of such resource zone 1s also broadcasted by the BS 110, for
example, along with the essential system information and/or
the resource configuration of the demand channel 1n step
310. For example, 1n one embodiment, configuration of the
resource zone for broadcasting optional system information
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may be included in the essential system information. FIGS.
6A and 6B show schematic diagrams of two example
embodiments.

In the example shown 1n FIG. 6A, the essential system
information 610 specifies not only the periodical resource
zones 440 of the demand channel, but also configuration of
the periodical resource zones 620 by which the BS 110
broadcasts the optional system mnformation, as indicated by
the dashed lines. In this way, the UEs 120 may determine the
resource zones 620 from the essential system information
that 1s broadcasted 1n step 310. In this way, when the BS 110
broadcasts the optional system information in a resource
zone(s) 620 1n response to the request from a UE(s) 120, the
UE(s) 120 1s able to correctly read the optional system
information.

In another embodiment as shown 1in FIG. 6B, the semi-
static essential system information 520 and dynamic essen-
tial system 1nformation 630 are separately broadcasted with
different periods, as described above. In this example, con-
figuration of the resource zones 620 1s included in the
dynamic essential system information 630. That 1s, as indi-
cated by the dash line, 1t 1s the dynamic essential system
information 630 that specifies both the resource zones 440
and 620.

It 1s to be understood that configuration of the resource
zone 620 does not necessarily have to be broadcasted in the
essential system information. In alternative embodiments, 1t
1s possible for the BS 110 to broadcast the configuration of
the resource zone 620 separately from the essential system
information and/or the resource configuration of the demand
channel.

In yet other embodiments, mnstead of broadcasting con-
figuration of the resource zones 620, the periodical resource
zones 620 can be defined 1n advance (for example, every 40
subirames) in a way that 1s known to both the BS 110 and
UEs 120. In such embodiments, 1n step 360, 1n addition to
the requested optional system information, the BS 110 may
turther broadcast an indicator 1n the predefined resource
zone 620 to indicate existence of the requested optional
system 1nformation. For example, in one embodiment, a
Radio Network Temporary Identity (RNTI) or Cell Radio
Network Temporary Identifier (C-RNTI) may serve as the
indicator which indicates that the optional system informa-
tion 1s available.

If the UE 120 fails to detect such an indicator 1n a resource
zone 620, then the UE 120 can determine that no optional
system 1nformation 1s included 1n this resource zone 620. It
an 1ndicator 1s transmitted 1n a resource zone 620, 1t means
that there 1s available optional system information. In this
way, the UE 120 can correctly read the requested optional
system 1nformation from the predefined resource zone 620
based on the indicator.

Reference 1s now made to FIG. 7 which shows a flowchart
of a method 700 for receiving system information in accor-
dance with embodiments of the present disclosure. The
method 700 can be implemented by a terminal/UE 120 as
shown 1n FIG. 1. For ease of 1llustration, example embodi-
ments of the method 700 will be described with reference to
the UE 120-1 as shown in FIG. 1.

The method 700 1s entered 1n step 710, where the UE
120-1 receives essential system information and resource
configuration of the demand channel. The received infor-
mation 1s periodically broadcasted by the BS 110. As
described above, 1n some embodiments, the UE 120-1 may
receive the essential system information and resource con-
figuration of the demand channel from the broadcasted AIT.
In addition, or alternatively, the UE 120-1 may receive
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different kinds of essential system information according to
different periods. For example, the dynamic essential system
information may be received more Irequently than the
semi-static essential system information.

In some embodiments, the resource configuration of the
demand channel 1s included in the essential system infor-
mation. The demand channel may be a common channel and
its resource configuration may indicate, for example, a
period of the demand channel, a time offset with respect to
a reference signal, and/or a frequency oflset with respect to
the reference signal. Other examples and features of the
essential system information and the resource configuration
have been described above and will not be repeated herein.

In some embodiments, the method 700 proceeds to step
720, where the UE 120-1 sends a request for the optional
system 1nformation or a part thereof. In general, the request
may be sent when the UE 120-1 needs the optional system
information. The request i1s transmitted on the demand
channel according to the resource configuration received 1n
step 710. For instance, in the embodiments discussed herein
with reference to FIGS. 4, 5, and 6A-6B, a request for the
optional system information can be sent 1n a resource zone
440 which 1s specified by the broadcasted resource configu-
ration.

In some embodiments, the request sent 1n step 720 may be
explicit signaling. Alternatively, the request may be 1mplic-
itly included 1n a sequence. That 1s, all the UEs 120 i the
cell 112 may send a common sequence when the optional
system 1nformation 1s needed. Upon detection of the
sequence, the BS 100 knows that the optional system
information 1s now requested. In such embodiments, since
all the UEs 120 will send the same sequence, the BS 110 can
detect the request 1n a quite effective and eflicient way even
if there are multiple UEs 120 that are sending requests at the
substantially same time.

In some embodiments, the request sent 1n step 720 1s for
the complete optional system information. In other embodi-
ments, the optional system information can be divided ito
multiple parts, and the request may indicate which kind or
part of the optional system information 1s needed. Assuming
that the optional system information 1s divided into three
parts, the UE 120-1 determines which part 1s needed and
send the request with the sequence corresponding to the
needed part. For example, 11 the request includes an indica-
tion ‘0,” 1t means that the UE 120-1 is requesting all parts of

the optional system information. Likewise, indications like
‘1°, °2” and ‘3’ may indicate to the BS 110 that only the first,
second and third part of the optional system information 1s
needed, respectively. As another example, the request may
have multiple bits and different patterns of these bits are
corresponding to different parts of the optional system
information. Other implementations are possible as well.
In step 730, the UE 120-1 receives the requested optional
system information or a part thereof which 1s broadcasted by
the BS 110. Specifically, rather than receiving the optional
system 1nformation 1 a UE-specific way, the UE 120-1
obtains the broadcasted optional system information from a
resource zone 620 which 1s accessible to multiple UEs 120.
As described above, the resource zone 610 can be made

known to the UEs in a variety of ways. For example, in those
embodiments as described with reference to FIGS. 6 A-6B,

configuration of the resource zone 620 1s broadcasted by the
BS 110 along with the essential system information 610 or
630. In other embodiments, the resource zone 620 is pre-

defined, and the UE 120-1 will check whether there 1s an
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indicator (such as a RNTI or C-RNTI) indicating that the
requested optional system information 1s available 1n a
resource zone 620.

It 1s to be understood that 1n some embodiments, step 720
of the method 700 can be omitted 1n some cases and thus 1s
shown by the dashed line i FIG. 7. Such an example
embodiment will be described with reference to FIG. 8. The
method 800 shown 1n FIG. 8 can be considered as a specific
implementation of steps 720 and 730 of the method 700. For
ease of discussion, it 1s still assumed that the method 800 1s
implemented by the UE 120-1 as shown 1n FIG. 1.

In this embodiment, when some or all optional system
information 1s needed but the need 1s not urgent, the UE
120-1 does not immediately send a request. Instead, in step
810, the UE 120-1 checks the resource zone(s) 620 one or
more rounds to see whether there i1s available optional
system information which has already been broadcasted by
the BS 110. Such optional system information 1s previously

requested by other one or more UEs 120, for example, the
UEs 120-2 and/or 120-3 as shown 1n FIG. 1.

If the UE 120-1 determines 1n step 820 that the needed
optional system information is transmitted 1 a resource
zone(s) 620, then the UE 120-1 can directly reuse the
information in step 840, without sending the request by
itself. In this way, the system overhead associated with
transmission of the request can be avoided and the resource
cost 1s thus further reduced.

Otherwise, if the optional system information i1s not
found, the method 800 proceeds to step 830, where the UE
120-1 will send a request by itself. Then the optional system
information, which is broadcasted by the BS 100 1n response
to the request, can be received 1n step 840. Specifically, 1t
would be appreciated that sometimes the UE 120-1 can find
some but not all of the optional system information 1t needs
in a resource zone(s) 620. In this case, 1 step 830, the UE
120-1 may send to the BS 110 a request only for the
remaining unavailable optional system information, which
prevents the BS 110 from transmitting duplicated informa-
tion.

FIG. 9 shows a schematic diagram of an example where
the method 800 1s applied. By way of example, it 1s
supposed that UE 120-2 has already requested the optional
system 1nformation at a time point 910. When the UE 120-1
needs optional system information at a subsequent time
point 920, 11 the need 1s not urgent, the UE 120-1 can check
one or more resource zones for the optional system infor-
mation. As an example, in one embodiment, the UE 120-1
can {irst check the resource zone 620-1. If not all the optional
system 1nformation as needed 1s available, the UE 120-1
continues to check a subsequent resource zone 620-2 later.
If the UE 120-1 still fails to find all needed optional system
information, 1t may send a request using the resource 440-3
on the demand channel, for example. Then the UE 120-1
may receive the requested optional system information 1n a
subsequent resource zone such as the resource zone 620-3.
It 1s to be understood that although the UE 120-1 checks two
resource zones 620-1 and 620-2 in this example, this 1s
merely for the purpose of illustration without suggesting any
limitations as to the scope of the present disclosure. In other
embodiments, the UE 120-1 can check only one resource
zone or multiple resource zones in more than two rounds.

FIG. 10 1s a stmplified block diagram of a device 1000 in
accordance with embodiments of the present disclosure. The
device 1000 can act as the BS 110 as shown 1n FIG. 1. As
shown, the device 1000 includes a transceiver 1010 config-
ured to broadcast essential system information and a

resource configuration of a demand channel, where the

10

15

20

25

30

35

40

45

50

55

60

65

14

essential system information being required to access a cell
of the device. The device 1000 further includes a controller
1020 configured to monitor, on the demand channel, a
request for at least a part of optional system information
other than the essential system 1information. The transceiver
1010 1s further configured to broadcast the part of the
optional system information in response to receiving the
request.

In some embodiments, the transceiver 1010 1s configured
to broadcast the resource configuration of the demand chan-
nel and at least a part of the essential system information in
an AIT. In some embodiments, the transceiver 1010 1s
configured to broadcast semi-static system information of
the essential system information with a first period, and to
broadcast dynamic system information of the essential sys-
tem information with a second period shorter than the first
period. In some embodiments, the dynamic system infor-
mation 1ncludes the resource configuration of the demand
channel.

In some embodiments, the transceiver 1010 i1s further
configured to broadcast a configuration of a resource zone
with the essential system information. In these embodi-
ments, the transceiver 1010 1s configured to broadcast the
part of the optional system information 1n the resource zone.
Alternatively, 1n some embodiments, the transceiver 1010 1s
configured to broadcast an indicator 1n a predefined resource
zone to 1ndicate existence of the part of the optional system
information, and to broadcast the part of the optional system
information in the predefined resource zone.

In some embodiments, the transceiver 1010 1s configured
to broadcast the resource configuration of the demand chan-
nel as a part of the essential system information. In some
embodiments, the resource configuration of the demand
channel includes at least one of the following: a period of the
demand channel, a time oflset with respect to a reference
signal, or a frequency oflset with respect to the reference
signal.

In some embodiments, the controller 1020 1s further
configured to determine the resource configuration of the
demand channel based on at least one of the following:
beamiorming of the device, or grouping of terminals 1n the
cell. In some embodiments, the controller 1020 1s configured
to monitor a sequence as the request, the sequence being
common to a plurality of terminals 1n the cell.

FIG. 11 shows a simplified block diagram of a terminal or

UE 1100 1n accordance with embodiments of the present
disclosure. The terminal 1100 can act as the UE 120-1,120-2

or 120-3 as shown in FIG. 1. As shown, the terminal 1100
includes a receiver 1100 configured to receive essential
system 1nformation and a resource configuration of a
demand channel that are broadcasted by a device. The
receiver 1100 1s further configured to receive at least a part
of optional system information other than the essential
system information, where the part of the optional system
information 1s broadcasted by the device 1n response to a
request that 1s sent on the demand channel according to the
resource configuration.

In some embodiments, the terminal 1100 further includes
a transmitter 1120 configured to the request for the part of
the optional system information on the demand channel
according to the resource configuration. In some embodi-
ments, the terminal 1100 further includes a controller 1130
configured to check, in a resource zone, the part of the
optional system information that 1s requested by a further
terminal. In these embodiments, the transmitter 1120 1s
configured to send the request to the device in response to
missing the part of the optional system information in the




US RES0,011 E

15

resource zone. In some embodiments, the transmitter 1120 1s
configured to send a sequence as the request, the sequence
being common to the terminal and a further terminal in the
cell.

In some embodiments, the receiver 1110 1s configured to
receive an AIT that 1s broadcasted by the device. In these
embodiments, the resource configuration of the demand
channel and at least a part of the essential system 1informa-
tion are included 1n the received AIT.

In some embodiments, the receiver 1110 1s configured to
receive semi-static system information of the essential sys-
tem information that 1s broadcasted by the device with a first
period, and to receive dynamic system information of the
essential system information that 1s broadcasted by the
device with a second period shorter than the first period. In
some embodiments, the dynamic system information may
include the resource configuration of the demand channel.

In some embodiments, the receiver 1110 1s further con-
figured to recerve a configuration of a resource zone that 1s
broadcasted by the device with the essential system infor-
mation. In these embodiments, the receiver 1110 1s config-
ured to recerve the part of the optional system information
in the resource zone. Alternatively, in some embodiments,
the recetver 1110 1s configured to, in response to receiving,
an 1ndicator in a predefined resource zone, receive the part
of the optional system information 1n the predefined
resource zone, where the indicator indicates existence of the
part of the optional system information in the predefined
resource zone.

In some embodiments, the receiver 1110 1s configured to
receive the resource configuration of the demand channel
included in the essential system information. In some
embodiments, the resource configuration of the demand
channel includes at least one of the following: a period of the
demand channel, a time offset with respect to a reference
signal, or a frequency oflset with respect to the reference
signal. In some embodiments, the resource configuration of
the demand channel 1s determined based on at least one of
the following: beamiorming of the device or grouping of
terminals 1n the cell

FIG. 12 1s a simplified block diagram of a device 1200
that 1s suitable for implementing embodiments of the present
disclosure. For example, both the BS 110 and UEs 120 as
shown 1n FIG. 1 can be implemented by the device 1200.

As shown, the device 1200 includes a processor 1210, a
memory 1220 coupled to the processor 1210, a suitable
transmitter (1X) and receiver (RX) 1240 coupled to the
processor 1210, and a communication nterface 12350
coupled to the processor 1210. The memory 1210 stores at
least a part of a program 1230. The TX/RX 1240 1s for
bidirectional wireless communications. The TX/RX 1240
has at least one antenna to facilitate communication, though
in practice an Access Node mentioned in this application
may have several ones. The communication interface 1250
may represent any interface that 1s necessary for communi-
cation with other network elements, such as X2 interface for
bidirectional communications between eNBs, S1 interface
for communication between a Mobility Management Entity
(MME)/Serving Gateway (S-GW) and the eNB, Un inter-
face for communication between the eNB and a relay node
(RN), or Uu imterface for communication between the eNB
and a terminal device.

The program 1230 1s assumed to include program instruc-
tions that, when executed by the associated processor 1210,
enable the device 1200 to operate 1n accordance with the
embodiments of the present disclosure, as discussed herein
with reference to FIGS. 2 to 8. The embodiments herein may
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be implemented by computer software executable by the
processor 1210 of the device 1200, or by hardware, or by a
combination of software and hardware. A combination of the
processor 1210 and memory 1210 may form processing
means adapted to implement various embodiments of the
present disclosure.

The memory 1210 may be of any type suitable to the local
technical environment and may be implemented using any
suitable data storage technology, such as semiconductor
based memory devices, magnetic memory devices and sys-
tems, optical memory devices and systems, fixed memory
and removable memory, as non-limiting examples. While
only one memory 1210 1s shown 1n the device 1200, there
may be several physically distinct memory modules 1n the
device 1200. The processor 1210 may be of any type suitable
to the local technical environment, and may include one or
more of general purpose computers, special purpose com-
puters, microprocessors, digital signal processors (DSPs)
and processors based on multicore processor architecture, as
non-limiting examples. The device 1200 may have multiple
processors, such as an application specific integrated circuit
chip that 1s slaved 1n time to a clock which synchronizes the
main processor.

Generally, various embodiments of the present disclosure
may be implemented 1n hardware or special purpose circuits,
soltware, logic or any combination thereof. Some aspects
may be implemented in hardware, while other aspects may
be implemented 1n firmware or software which may be
executed by a controller, microprocessor or other computing
device. While various aspects of embodiments of the present
disclosure are 1illustrated and described as block diagrams,
flowcharts, or using some other pictorial representation, i1t
will be appreciated that the blocks, apparatus, systems,
techniques or methods described herein may be imple-
mented 1, as non-limiting examples, hardware, solftware,
firmware, special purpose circuits or logic, general purpose
hardware or controller or other computing devices, or some
combination thereof.

By way of example, embodiments of the present disclo-
sure can be described 1n the general context of machine-
executable istructions, such as those included 1n program
modules, being executed 1n a device on a target real or
virtual processor. Generally, program modules include rou-
tines, programs, libraries, objects, classes, components, data
structures, or the like that perform particular tasks or imple-
ment particular abstract data types. The functionality of the
program modules may be combined or split between pro-
gram modules as desired in various embodiments. Machine-
executable 1nstructions for program modules may be
executed within a local or distributed device. In a distributed
device, program modules may be located in both local and
remote storage media.

Program code for carrying out methods of the present
disclosure may be written 1in any combination of one or more
programming languages. These program codes may be pro-
vided to a processor or controller of a general purpose
computer, special purpose computer, or other programmable
data processing apparatus, such that the program codes,
when executed by the processor or controller, cause the
functions/operations specified 1n the flowcharts and/or block
diagrams to be implemented. The program code may
execute entirely on a machine, partly on the machine, as a
stand-alone soitware package, partly on the machine and
partly on a remote machine or entirely on the remote
machine or server.

In the context of this disclosure, a machine readable
medium may be any tangible medium that may contain, or
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store a program for use by or 1n connection with an nstruc-
tion execution system, apparatus, or device. The machine
readable medium may be a machine readable signal medium

or a machine readable storage medium. A machine readable
medium may include but not limited to an electronic, 5
magnetic, optical, electromagnetic, infrared, or semiconduc-
tor system, apparatus, or device, or any suitable combination

of the foregoing. More specific examples of the machine
readable storage medium would include an electrical con-
nection having one or more wires, a portable computer 10
diskette, a hard disk, a random access memory (RAM), a
read-only memory (ROM), an erasable programmable read-
only memory (EPROM or Flash memory), an optical fiber,

a portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any 15
suitable combination of the foregoing.

Further, while operations are depicted in a particular
order, this should not be understood as requiring that such
operations be performed 1n the particular order shown or 1n
sequential order, or that all illustrated operations be per- 20
formed, to achieve desirable results. In certain circum-
stances, multitasking and parallel processing may be advan-
tageous. Likewise, while several specific implementation
details are contained in the above discussions, these should
not be construed as limitations on the scope of the present 25
disclosure, but rather as descriptions of features that may be
specific to particular embodiments. Certain features that are
described in the context of separate embodiments may also
be implemented in combination i1n a single embodiment.
Conversely, various features that are described 1n the context 30
of a single embodiment may also be implemented 1n mul-
tiple embodiments separately or 1n any suitable sub-combi-
nation.

Although the present disclosure has been described 1n
language specific to structural features and/or methodologi- 35
cal acts, it 1s to be understood that the present disclosure
defined 1n the appended claims 1s not necessarily limited to
the specific features or acts described above. Rather, the
specific features and acts described above are disclosed as
example forms of implementing the claims. 40

What 1s claimed 1s:
1. A method implemented by a device at a base station of
a cell of a cellular network, comprising;:

broadcasting, to at least one terminal, essential system 45
information, the essential system information compris-
ing a resource configuration of a demand channel for
requesting optional system information to be provided
to the at least one terminal on a demand-basis and
information 1dentitying a predefined resource zone for 50
receiving the optional system information in response
to a request for the optional system information,
wherein the essential system information 1s required to
access a cell of the device, wherein the demand channel
1s a channel on which user equipments send a request 55
for requesting at least a part of the optional system
information on the demand-basis to avoid periodic
transmission of the optional system information,
wherein the information identifying the predefined
resource zone comprises [at least one of a time resource 60
or a frequency resource] ar identifier of one or more
physical rvesource blocks (PRBs) lor receiving the
optional system information, and wherein the rvesource
configuration of the demand channel includes at least
one of the following: a period of the demand channel, 65
a time offset with respect to a reference signal, or a
frequency offset with vespect to the reference signal,
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while monitoring the demand channel, receiving a request
from the at least one terminal for at least a part of
optional system information other than the essential
system 1nformation; and

in response to receiving the request from a user equip-
ment, broadcasting an indicator 1 the predefined
resource zone to indicate existence of the part of the
optional system information and broadcasting, on the
demand basis, the part of the optional system 1informa-
tion 1n the predefined resource zone.

2. The method of claim 1, wherein the demand channel 1s

a common channel shared by terminals 1n the cell.

3. The method of claim 1, wherein broadcasting the
essential system information and the resource configuration
of the demand channel comprises:

broadcasting the resource configuration of the demand
channel and at least a part of the essential system
information in an access mformation table (AIT).

4. The method of claim 1, wherein broadcasting the

essential system information comprises:

broadcasting semi-static system information of the essen-
tial system information with a first period; and

broadcasting dynamic system information of the essential
system information with a second period shorter than
the first period, the dynamic system information includ-
ing the resource configuration of the demand channel.

5. The method of claim 1, further comprising:

broadcasting a configuration of a resource zone with the
essential system information,

wherein broadcasting the part of the optional system
information comprises broadcasting the part of the
optional system information 1n the resource zone.

6. The method of claim 1, wherein broadcasting essential
system 1nformation and the resource configuration of the
demand channel comprises:

broadcasting the resource configuration of the demand
channel as a part of the essential system information.

[7. The method of claim 1, wherein the resource configu-
ration of the demand channel includes at least one of the
following: a period of the demand channel, a time ofiset with
respect to a reference signal, or a frequency oflset with
respect to the reference signal.]

8. The method of claim 1, further comprising;:

determiming the resource configuration of the demand
channel based on at least one of the following: beam-
forming of the device, or grouping of terminals 1n the
cell.

9. The method of claim 1, wherein monitoring the request
COmprises:

monitoring a sequence as the request, the sequence being
common to a plurality of terminals 1n the cell.

10. A device at a base station of a cell of a cellular

network, comprising:

a transceiver configured to broadcast, to at least one
terminal, essential system information, the essential
system 1nformation comprising a resource configura-
tion of a demand channel for requesting optional sys-
tem information to be provided to the at least one
terminal on a demand-basis and information 1dentify-
ing a predefined resource zone Ifor receiving the
optional system information in response to a request for
the optional system information, wherein the essential
system 1nformation 1s required to access a cell of the
device, wherein the demand channel i1s a channel on
which terminals send a request for requesting at least a
part of the optional system 1information on the demand-
basis to avoid periodic transmission of the optional
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system 1nformation, wherein the information 1dentify-
ing the predefined resource zone comprises [at least one
of a time resource or a frequency resource] an identifier
of one or more physical resource blocks (PRBs) for
receiving the optional system information, wherein the
resource configuration of the demand channel includes
at least one of the following: a period of the demand
channel, a time offset with vespect to a rveference signal,
or a frequency offset with respect to the reference
signal, and

controller configured to, while monitoring demand chan-

nel, receive a request from the at least one terminal for
at least a part of optional system information other than
the essential system information,

the transcerver being further configured to:

broadcast an indicator in the predefined resource zone to

indicate existence of the part of the optimal system
information; and

in response to receiving the request and on the demand-

basis, broadcast the part of the optional system infor-
mation in the predefined resource zone.

11. The device of claim 10, wherein the demand channel
1s a common channel shared by terminals 1n the cell.

12. The device of claim 10, wherein the transceiver 1is
configured to broadcast the resource configuration of the
demand channel and at least a part of the essential system
information 1n an access information table (AIT).

13. The device of claim 10, wherein the transceiver 1s
configured to:

broadcast semi-static system information of the essential

system 1nformation with a first period; and

broadcast dynamic system information of the essential

system 1nformation with a second period shorter than
the first period, the dynamic system information includ-
ing the resource configuration of the demand channel.

14. The device of claim 10, wherein the transceiver 1is
turther configured to broadcast a configuration of a resource
zone with the essential system information, and

wherein the transceiver 1s configured to broadcast the part

of the optional system information in the resource zone.

15. The device of claim 10, wherein the transceiver 1s
configured to broadcast the resource configuration of the
demand channel as a part of the essential system i1nforma-
tion.

[16. The device of claim 10, wherein the resource con-
figuration of the demand channel includes at least one of the
tollowing: a period of the demand channel, a time offset with
respect to a reference signal, or a frequency oflset with
respect to the reference signal.]

17. The device of claim 10, wherein the controller 1is
turther configured to determine the resource configuration of
the demand channel based on at least one of the following;:
beamforming of the device, or grouping of terminals in the
cell.

18. The device of claim 10, wherein the controller 1s
configured to monitor a sequence as the request, the
sequence being common to a plurality of terminals in the
cell.

19. A method implemented by a terminal, comprising:

receiving essential system information broadcast by a

device at a base station of a cell of a cellular network,
the essential system information comprising a vesource
configuration of a demand channel for requesting
optional system information to be provided to the
terminal on a demand-basis and information identify-
ing a predefined resource zomne for receiving the
optional system information in vesponse to a request for
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the optional system information, wherein the essential
system information is vequived to access a cell of the
device, wherein the demand channel is a channel for
requesting at least a part of the optional system infor-
5 mation on the demand-basis, wherein the information
identifving the predefined vesource zone comprises an
identifier of one ov more physical resource blocks
(PRDBs) for receiving the optional system information,
wherein the rvesource configuration of the demand
channel includes at least one of the following: a period
of the demand channel, a time offset with vespect to a
reference signal, or a frequency offset with respect to
the reference signal;
sending, on the demand channel, a vequest for at least a
part of optional system information other than the
essential system information; and

receiving an indicator broadcast in the predefined

resource zone, the indicator indicating existence of the
part of the optional system information and receiving,
on the demand basis, the part of the optional system
information broadcast in the predefined resource zone.

20. The method of claim 19, wherein the demand channel
is a common channel shared by the terminal and one or
movre other terminals in the cell.

21. The method of claim 19, wherein the resource con-
figuration of the demand channel and at least a part of the
essential system information is received in an access infor-
mation table (AIT).

22. The method of claim 19, wherein receiving the essen-
tial system information comprises:

receiving semi-static system information of the essential

system information with a first period; and

receiving dynamic system information of the essential

system information with a second period shorter than
the first period, the dynamic system information includ-
ing the resource configuration of the demand channel.

23. The method of claim 19, further comprising:

receiving a configuration of a resouvce zone with the

essential system information;

wherein veceiving the part of the optional system infor-

mation comprises receiving the part of the optional
system information in the resource zone.

24. The method of claim 19, wherein receiving essential
system information and the resource configuration of the
demand channel comprises:

receiving the vesource configuration of the demand chan-

nel as a part of the essential system information.

25. The method of claim 19, wherein the resource con-
figuration of the demand channel is based on at least one of
50 the following: beamforming of the device, or grouping of
terminals in the cell.

26. The method of claim 19, wherein the request is
associated with a sequence common to a plurality of tevmi-
nals in the cell.

27. A terminal, comprising:

a receiver configured to receive essential system informa-

tion broadcast by a device at a base station of a cell of
a cellular network, the essential system information
comprising a vesource configuration of a demand chan-
nel for requesting optional system information to be
provided to the terminal on a demand-basis and infor-
mation identifving a predefined resource zone for
receiving the optional system information in response
to a request for the optional system information,
whevrein the essential system information is required to
access a cell of the device, wherein the demand channel
is a channel for requesting at least a part of the
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optional system information on the demand-basis, 30. The terminal of claim 27, wherein the rveceiver is
wherein the information identifving the predefined configured to:

resource zone comprises an identifier of one or more receive semi-static system information of the essential
physical resource blocks (PRBs) for receiving the system information with a first period; and

optional system information, wherein the resourvce con- 5 receive dynamic system information of the essential sys-

figuration of the demand channel includes at least one
of the following: a period of the demand channel, a
time offset with vespect to a reference signal, or a
frequency offset with respect to the reference signal;
and

a transmitter configured to send, on the demand channel,

a request for at least a part of optional system infor-

mation other than the essential system information;

whevrein the veceiver is further configured to:

receive an indicator broadcast in the predefined 15
resource zone, the indicator indicating existence of
the part of the optimal system information; and

receive, on the demand-basis, the part of the optional
system information broadcast in the predefined
resource zone. 20

28. The terminal of claim 27, wherein the demand channel
is a common channel shared by the terminal and one or
movre other terminals in the cell.

29. The terminal of claim 27, wherein the resource
configuration of the demand channel and at least a part of 75
the essential system information is rveceived in an access
information table (AIT). I T

tem information with a second period shorter than the

first period, the dynamic system information including

the resource configuration of the demand channel.
31. The terminal of claim 27, wherein the receiver is

10 further configured to:

receive a configuration of a resource zone with the

essential system information; and

receive the part of the optional system information in the

resource zone.

32. The terminal of claim 27, whervein the receiver is
configured to receive the resource comnfiguration of the
demand channel as a part of the essential system informa-
tion.

33. The terminal of claim 27, wherein the resource
configuration of the demand channel is based on at least one
of the following: beamforming of the device, or grouping of
terminals in the cell.

34. The terminal of claim 27, whevein the request is
associated with a sequence common to a plurality of tevmi-
nals in the cell.
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