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METHOD, DEVICE AND COMPUTER PROGRAM PRODUCT FOR

WIRELESS COMMUNICATION

This document is directed generally to wireless communications, and in particular to 5%
generation (5G) communications or 6™ generation (6G) communications. It is not precluded to be
applied in WIFI or other communication systems.

In 5G communication, the Low-Power Wake-Up Signal (LP-WUS) is used for the User
Equipment (UE) power saving. However, the application of the LP-WUS is still a topic to be

discussed.

This document relates to methods, systems, and computer program products for a wireless
communication.

One aspect of the present disclosure relates to a wireless communication method. In an
embodiment, the wireless communication method includes: receiving, by a wireless communication
terminal from a wireless communication node, a low power wake-up signal, LP-WUS; and triggering,
by the wireless communication terminal, a behavior based on the LP-WUS. The behavior comprises
the wireless communication terminal waking up, the wireless communication terminal monitoring a
control channel and/or the wireless communication terminal starting a timer.

Another aspect of the present disclosure relates to a wireless communication method. In
an embodiment, the wireless communication method includes: transmitting, by a wireless
communication node to a wireless communication terminal, a low power wake-up signal, LP-WUS,
to trigger a behavior. The behavior comprises the wireless communication terminal waking up, the
wireless communication terminal monitoring a control channel and/or the wireless communication
terminal starting a timer.

Another aspect of the present disclosure relates to a wireless communication terminal. In
an embodiment, the wireless communication terminal includes a communication unit and a processor.
The processor 1s configured for: receiving, via the communication unit from a wireless
communication node, a low power wake-up signal, LP-WUS; and triggering a behavior based on the
LP-WUS. The behavior comprises the wireless communication terminal waking up, the wircless

communication terminal monitoring a control channel and/or the wireless communication terminal
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starting a timer.

Another aspect of the present disclosure relates to a wireless communication node. In an
embodiment, the wireless communication node includes a communication unit and a processor. The
processor is configured for: transmitting, via the communication unit to a wireless communication
terminal, a low power wake-up signal, LP-WUS, to trigger a behavior. The behavior comprises the
wireless communication terminal waking up, the wireless communication terminal monitoring a
control channel and/or the wireless communication terminal starting a timer.

Various embodiments may preferably implement the following features:

Preferably, the LP-WUS indicates one or more subgroups, and the one or more subgroups
are indicated based on at least one of:

a configuration comprising at least one of a number of codepoints or bitmap in the LP-
WUS, a payload size of the LP-WUS, a length of one codepoint, a maximum number of subgroups
per paging occasion, PO, or a number of subgroups for one codepoint;

one or more codepoints indicating the one or more subgroups;

one codepoint with § bits or 16 bits indicating one subgroup; or

one or two codepoints with 4bits or 8bits indicating one, two or four subgroups.

Preferably, the one or more codepoints indicating the one or more subgroups comprising:

a first codepoint and a second codepoint after the first codepoint indicates the same
subgroup; or

a first codepoint and a second codepoint indicates the different subgroup.

Preferably, the first codepoint and the second codepoint after the first codepoint indicates
the same subgroup in response to that an indicated number of subgroups in the LP-WUS is less than
a configured number of codepoints.

Preferably, the LP-WUS satisfies at least one of:

the one or more codepoints are increasing or decreasing based on an indicated number of
subgroups in LP-WUS; or

a n-th indication indicating a n-th subgroup is based on a (n-1)-th indication indicating a
(n-1)-th subgroup.

Preferably, the LP-WUS indicates one or more subgroups, and the one or more subgroups

are indicated based on at least one of:
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a subgroup indication;

a group indication, wherein a group includes one or more subgroups;

an association indication, wherein the association indication is to determine a
corresponding group for a subgroup indication; or

a configuration indicating a maximum number of subgroups based on at least one PO, a
number of groups based on at least one PO, a number of subgroups per group, a number of bits for a
group bitmap, a codepoint length or size, and/or a payload size of the LP-WUS.

Preferably, the group indication comprises at least one of:

a 4-bits or 8-bits group indication;

a group indication with a bitmap; or

a group indication with a 4-bits or 8-bits bitmap.

Preferably, the subgroup indication comprises at least one of:

a 2-bit, 3-bits, 4-bits, 5-bits, 6-bits or 8-bits subgroup indication;

a subgroup indication based on an index; or

a subgroup indication based on at least one group and/or at least one PO.

Preferably, a number of subgroups indicated by the LP-WUS is {1,8}, {1,16},{1,2,7,8},
{1,2,16,16},{1,2,3,4,8},{1,2,3,14,15,16} or the number of subgroups indicated by the LP-WUS
comprises at least one of {1,2,3,4,5,6,7.8, 12,13,14,15, 16}.

Preferably, the LP-WUS indicates one or more subgroups based on an indication state of
the LP-WUS.

Preferably, the indication state is determined based on at least one of:

a maximum number of subgroups per PO;

a number of subgroups;

an offset;

a subgroup index; or

a predetermined value or a predetermined value based on a number of subgroups.

Preferably, the LP-WUS indicate all subgroups.

Preferably, the all subgroups comprises at least one of:

all subgroups in a group;

all subgroups for at least one PO or PF;
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all subgroups based on a LP-WUS occasion or a LP-WUS monitoring occasion, wherein
the LP-WUS occasion includes one or more monitoring occasions;

all subgroups in a paging cycle; or

all subgroups for at least one cell, at least one cell group, at least one DRX group, at least
one frequency range.

Preferably, the LP-WUS indicates the all subgroups in response to at least one of:

the LP-WUS comprises a pre-determined indication; or

the LP-WUS is monitored or received at a location.

Preferably, the pre-determined indication comprises at least one of:

a bitmap with a pre-determined value;

an indication state with a pre-determined value; or

an indication state with one or more predetermined sequences.

Preferably, the location is determined by at least one of:

a preamble before the LP-WUS,

a periodicity,

an offset, or

a LP-WUS occasion index or LP-WUS monitoring occasion index.

Preferably, the LP-WUS satisties at least one of:

the LP-WUS is configured based on one or more group of cells, one or more frequency
ranges, or onc or more Discontinuous Reception, DRX, groups;

the LP-WUS triggers one or more terminals in one or more DRX groups to start a timer
or monitor a control channel,

the LP-WUS triggers one or more terminals in one or more cell groups, one or more cells,
or one or more frequency ranges to start a timer or monitoring a control channel;

the LP-WUS triggers terminals in all cell groups, all cells, or all DRX groups to start a
first timer or monitoring a first control channel; or

the LP-WUS triggers terminals in one or more cell groups, one or more cells, or one or
more DRX groups to start a second timer or monitoring a second control channel.

Preferably, the LP-WUS satisfies at least one of:

1 bit in the LP-WUS triggers the behavior for a first DRX group and second DXR group;
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2 bits in the LP-WUS trigger the behavior for the first DRX group and second DXR group;

1 bit in the LP-WUS triggers the behavior for the cells in first frequency range and cells
in second frequency range;

2 bits in the LP-WUS trigger the behavior for the cells in first frequency range and cells
in second frequency range;

1 bit in the LP-WUS triggers the behavior for the first group of cells and second group of
cells;

2 bits in the LP-WUS trigger the behavior for the first group of cells and second group of
cells;

X bits with a bitmap in the LP-WUS trigger the behavior for X DRX groups, X frequency
ranges, or X groups of cells, wherein X is a positive integer;

a number of bits in the LP-WUS to trigger the behavior is based on the number of DRX
groups or frequency ranges, or groups of cells; or

a number of bits in the LP-WUS to trigger the behavior is based on a specific DRX group,
frequency range, group of cells.

Preferably, in response to that the LP-WUS is preceded with a preamble, the preamble
satisfies at least one of:

an OOK parameter of the preamble is equal to or larger than an OOK parameter of the
LP-WUS;

an OOK symbol length of the preamble is less than an OOK symbol length of the LP-
WUS;

the preamble indicates a number of codepoints indicated by the LP-WUS;

the preamble indicates a number of subgroups indicated by the LP-WUS;

the preamble indicates a LP-WUS indication is based on a bitmap or a codepoint;

the preamble comprises at least one binary or OFDM sequence;

the preamble comprises at least one binary or OFDM sequence wherein the at least one
binary or OFDM sequence is the same as a low power synchronization signal, LP-SS or is a subset
of sequences comprised by a LP-SS; or

the preamble indicates a method of paging monitoring;

wherein the OOK parameter is used to determine a number of OOK symbols in an OFDM
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symbol, or the OOK symbol length.

Preferably, in response to that OFDM sequences overlaid on an OOK symbol of the LP-
WUS, the OFDM sequences is determined by at least one parameter.

Preferably, the at least one parameter comprises at least one of a OOK parameter, a
Subcarrier Spacing, SCS, a beam index, a LP-WUS occasion index, or a LP-WUS monitoring
occasion index, a repetition number, a slot index, a PO index, a PF index, or a system frame number,
SEN.

Preferably, the OFDM sequences satisty at least one of:

a length of the OFDM sequences 1s determined by the at least one parameter;

a root index of the OFDM sequences is determined by the at least one parameter;

a cyclic shift of the OFDM sequences is determined by the at least one parameter; or

a format of the OFDM sequences is determined by the at least one parameter.

Preferably, the LP-WUS satisfies at least one of:

the LP-WUS has a Quasi-Co-Location, QCL, relationship with at least one of a
Synchronization Signal/Physical Broadcast Channel Block, SSB, a Cell-Defining Synchronization
Signal/Physical Broadcast Channel Block, CD-SSB, a Tracking Reference Signal, TRS, a Non-Cell-
Defining Synchronization Signal/Physical Broadcast Channel Block, NCD-SSB, or a channel status
information reference signal, CSI-RS, a low power synchronization signal, LP-SS; or

the TCI state of LP-WUS is determined by at least one of a LP-WUS occasion index, a
LP-WUS monitoring occasion index, a Control Resource Set, CORESET, ID, a Search space ID, a
bandwidth part, BWP, ID, or a Cell ID.

Preferably, the LP-WUS has a QCL relationship with at least one of CD-SSB, TRS, NCD-
SSB, CSI-RS with type C or type D, and/or

wherein the LP-WUS has a QCL relationship with an LP-SS with type A or type B.

Preferably, a Transmission Configuration Indication, TCI, state of the LP-WUS is
determined by at least one of a Medium Access Control Control Element, MAC CE, Radio Resource
Control, RRC signaling, or Downlink Control Information, DCI.

The present disclosure relates to a computer program product comprising a computer-
readable program medium code stored thereupon, the code, when executed by a processor, causing

the processor to implement a wireless communication method recited in any one of foregoing
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methods.

The exemplary embodiments disclosed herein are directed to providing features that will
become readily apparent by reference to the following description when taken in conjunction with
the accompanying drawings. In accordance with various embodiments, exemplary systems, methods,
devices and computer program products are disclosed herein. It is understood, however, that these
embodiments are presented by way of example and not limitation, and it will be apparent to those of
ordinary skill in the art who read the present disclosure that various modifications to the disclosed
embodiments can be made while remaining within the scope of the present disclosure.

Thus, the present disclosure is not limited to the exemplary embodiments and applications
described and illustrated herein. Additionally, the specific order and/or hierarchy of steps or
operations in the methods disclosed herein are merely exemplary approaches. Based upon design
preferences, the specific order or hierarchy of steps or operations of the disclosed methods or
processes can be re-arranged while remaining within the scope of the present disclosure. Thus, those
of ordinary skill in the art will understand that the methods and techniques disclosed herein present
various steps or operations in a sample order, and the present disclosure is not limited to the specific
order or hierarchy presented unless expressly stated otherwise.

The above and other aspects and their implementations are described in greater detail in
the drawings, the descriptions, and the claims.

FIG. 1 shows a schematic diagram of a wake-up operation according to an embodiment
of the present disclosure.

FIG. 2 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 3 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 4 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 5 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 6 shows a schematic diagram of a LP-WUS according to an embodiment of the

present disclosure.
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FIG. 7 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 8 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 9 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 10 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 11 shows a schematic diagram of a LP-WUS according to an embodiment of the
present disclosure.

FIG. 12 shows a schematic diagram ot a LP-WUS occasion according to an embodiment
of the present disclosure.

FIG. 13 shows an example of a schematic diagram of a wireless communication terminal
according to an embodiment of the present disclosure.

FIG. 14 shows an example of a schematic diagram of a wireless communication node
according to an embodiment of the present disclosure.

FIG. 15 and FIG. 16 show flowcharts of wireless communication methods according to
some embodiments of the present disclosure.

Some embodiments of the present disclosure, when UEs are in the idle mode or the
connected mode, the LP-WUS could be used to indicate one or more subgroups of UEs per Paging
Occasion (PO) to wake-up and/or monitor Physical downlink control channel (PDCCH), e.g., paging
PDCCH. Some embodiments of the present disclosure, a LP-WUS indication method to indicate the
subgroup(s) may be introduced. In some embodiments of the present disclosure, how to wake-up
UEs in connected mode may also be considered.

FIG. 1 shows a schematic diagram of waking up according to an embodiment of the
present disclosure. In FIG. 1, when receiving a LP-WUS from a base station (BS) or gNB (gNodeB),
the UE may wake up. For example, the receiver of the UE may wake up.

In some embodiments, a method is provided. The method includes: receiving (include
monitoring), by a wireless communication terminal (e.g., a UE) from a wireless communication node

(c.g., a BS or gNB), a low power wake-up signal, LP-WUS; and triggering, by the wireless
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communication terminal, a behavior (e.g., a UE behavior) based on the LP-WUS.

In some embodiments, another method is provided. The method includes: transmitting,
by a wireless communication node (e.g., a BS or gNB) to a wireless communication terminal (e.g., a
UE), a low power wake-up signal, LP-WUS, to trigger a behavior (e.g., a UE behavior).

In some embodiments, the behavior comprises at least one of the wireless communication
terminal waking up, or the wireless communication terminal monitoring a control channel (e.g.,
PDCCH (physical downlink control channel)) or the wireless communication terminal starting a
timer.

In some embodiments, the timer comprises a first timer and a second timer, wherein the
first timer is based on C-DRX duration-on timer, the second timer is based on LP-WUS triggered
PDCCH monitoring based timer.

In some embodiments, the UE behavior comprises measurement. The LP-WUS could be
used to trigger the measurement based on LP-SS, PSS, SSS or SSB. The LP-WUS could be used to
trigger the measurement based on a first timer or a second timer.

In some embodiments, the LP-WUS indicates, for example, one or more cells of UEs,
one or more groups of UEs, one or more subgroups of UEs, or one or more UEs to perform said
behavior, which may be referred to as the indication, indicating, or triggering based on the LP-WUS
or by the LP-WUS i1n the present disclosure. The one or more cells of UEs, one or more groups of
UEs, one or more subgroups of UEs, or one or more UEs indicated by the LP-WUS may be referred
to as the indicated or triggered cell(s), group(s), subgroup(s), or UE(s) in the present disclosure.

In the paragraphs below, some aspects of the present disclosure are provided, but the
present disclosure is not limited thereto. Besides, embodiments in different aspects described below

can be combined or cross-referenced unless expressly stated otherwise.
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Aspect 0:
In some embodiments, the QCL information of the LP-WUS may be determined based

on at least one of: a cell, a BWP ID, a corresponding reference signal, and/or a QCL type.

An example is provided below.

QCL-Info ::= SEQUENCE {

cell ServCellIndex OPTIONAL,
-- Need R

bwp-Id BWP-Id OPTIONAL,

-- Cond CSI-RS-Indicated

referenceSignal CHOICE {
csi-rs NZP-CSI-RS-Resourceld,
ssb SSB-Index
ba
gqcl-Type ENUMERATED {typeZA, typeB, typeC, typeD},
}
Aspect 1:

In some embodiments, the LP-WUS indicates one or more subgroups of UEs to perform
said behavior, and the one or more subgroups are indicated based on at least one of:

a configuration comprising at least one of a number of codepoints or bitmap in the LP-
WUS, a payload size of the LP-WUS, a length of one codepoint, a maximum number of subgroups
per paging occasion, PO, or a number of subgroups for one codepoint;

one or more codepoints indicating the one or more subgroups;

one codepoint with § bits or 16 bits indicating one subgroup; and/or

one or two codepoints with 4bits or 8bits indicating one, two or four subgroups.

In some embodiments, the codepoint could be an index, ID or a value. It is an indication
state via the LP-WUS. For example, if the LP-WUS has 8 bits, ‘00000000’ or ‘11111111 indicated
via the LP-WUS is a codepoint.

In some embodiments, the LP-WUS may indicate one or more subgroups by the
codepoint.

In some embodiments, at least one of the following information may be configured or
preconfigured:

indication 1: number of codepoints, or bitmap, or payload size;

indication 2: maximum number of subgroups per PO, or length of one codepoint (e.g.,
10
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the number of candidate subgroups to be indicated in each PO; when the maximum number of
subgroups is 16 per PO, the LP-WUS may indicate one or more subgroups among the 16 subgroups);
indication 3: each codepoint corresponds to X subgroups, X>=1; and/or

indication 4: CRC bits, it could be pre-configured or pre-determined.

For example, assume one codepoint indicates one subgroup. In some embodiments, if the
maximum number of subgroups per PO is 16, the length of one codepoint needs 4 bits to indicate
one subgroup. In some embodiments, if the number of codepoints is 2, the LP-WUS has 8 bits
payload, it can be used to indicate 2 subgroups, as shown in FIG. 2.

FIG. 2 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In some embodiments, the LP-WUS including two codepoints indicates two of
the subgroups from 16 subgroups.

As another example, assume one codepoint indicates two subgroups (e.g., X=2), if the
maximum number of subgroups per PO is 16, the length of one codepoint may be 3 bits to indicate
bundled two subgroups.

In some embodiments, the one or more codepoints indicating the one or more subgroups
comprising: a first codepoint and a second codepoint after the first codepoint indicates the same
subgroup; and/or a first codepoint and a second codepoint indicates the different subgroup.

In some embodiments, the first codepoint and the second codepoint after the first
codepoint indicates the same subgroup in response to that an indicated number of subgroups in the
LP-WUS (e.g., the number of subgroups indicated by the LP-WUS) is less than a configured number
of codepoints (e.g., a maximum number of subgroups per PO may be indicated by the LP-WUS).

In some embodiments, if the indicated number of subgroups (e.g., the number of
subgroups indicated by the LP-WUS) is less than the configured number of codepoints (or subgroups)
(e.g., amaximum number of subgroups per PO may be indicated by the LP-WUS), the later codepoint
may the same as the previous codepoint.

In some embodiments, the n-th codepoint is the same as i-th codepoint, 0<= i<n.

In some embodiments, the n-th codepoint is the same as (n-1)-th codepoint.

In some embodiments, the n-th codepoint is the same as the first codepoint (e.g., the first
codepoint in the LP-WUS in position).

In some embodiments, to achieve more efficient indication, the following may also be



WO 2025/123741 PCT/CN2024/112837

considered based on codepoints.

In some embodiments, the LP-WUS satisfies at least one of:

the one or more codepoints are increasing or decreasing based on an indicated number of
subgroups in LP-WUS (e.g., a codepoint could be an index, a ID or a value); and/or

a n-th indication indicating a n-th subgroup is based on a (n-1)-th indication indicating a
(n-1)-th subgroup.

In some embodiments, at least one of the following rules is satistied:

the indicated subgroup index is increasing or decreasing, e.g., 0, 4, 9; and/or

the n-th codepoint indication is based on the (n-1)-th codepoint indication, e.g., the
subgroup 9=4+5, in which the (n-1)-th codepoint indicates 4, and the n-th codepoint indicates 5 and
the indicated subgroup index is 4+5=9. In some embodiments, the last codepoint indication may be

based on the last second codepoint indication.

Aspect 2:

In some embodiments, the LP-WUS indicates one or more subgroups to perform said
behavior (e.g., wake up), and the one or more subgroups are indicated based on at least one of:

a subgroup indication;

a group indication, wherein a group includes one or more subgroups;

an association indication, wherein the association indication is to determine a
corresponding group for a subgroup indication; and/or

a configuration indicating a maximum number of subgroups based on at least one PO, a
number of groups based on at least one PO, a number of subgroups per group, a number of bits for a
group bitmap, a codepoint length or size, and/or a payload size of the LP-WUS.

In some embodiments, the configuration includes the SIB (System Information Block)
configuration, RRC configuration, or a pre-configuration.

In some embodiments, at least one of the following information may be configured or
preconfigured:

the maximum number of subgroups per PO for the LP-WUS;

the number of groups, or the number of subgroups per group, the number of bits for group

bitmap;
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the codepoint length/size, the LP-WUS payload size; and/or

the corresponding group for the codepoint.

In some embodiments, the subgroup indication comprises at least one of:
a 2-bit, 3-bits, 4-bits, 5-bits, 6-bits or §-bits subgroup indication;

a subgroup indication based on an index; and/or

a subgroup indication based on at least one group and/or at least one.

Some examples with specific numbers of subgroups per PO are provided.

256 subgroups:

In some embodiments, for 256 subgroups per PO, the number of subgroups per group is
64, the codepoint length is 6 bits to indicate one subgroup in a group.

In some embodiments, the codepoint length is 6 bits to indicate one subgroup in a group,
wherein the group could be configured or predetermined, e.g., configured by the high layer. In some
embodiments, the group could be predetermined as the first group or second group.

FIG. 3 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In FIG. 3, the group bitmap with 4 bits indicates the group, and the two subgroup
indication (each has 6 bits) indicate two subgroups in different groups indicated by the group bitmap.

In some embodiments, for 256 subgroups per PO, the number of subgroups per group is
32, and the codepoint length is 5 bits to indicate one subgroup in a group. In some embodiments, if
the LP-WUS payload size is 16 bits, the LP-WUS payload may include & bits for group bitmap, 5
bits for indicating one subgroup in a group, and 3 bits for indicating a group corresponding to the
indicated subgroup (see FIG. 4). In some embodiments, the order of the information in the LP-WUS
payload may be changed.

In some embodiments, for 256 subgroups per PO, the number of subgroups per group is
16, and the codepoint length is 0 bits to indicate one subgroup in a group. In some embodiments, if
the LP-WUS payload size is 16 bits, the LP-WUS payload may include a 16 bits group bitmap. In

some embodiments, all subgroup in the indicated group may be indicated to perform said behavior.

128 subgroups:

In some embodiments, for 128 subgroups per PO, the number of subgroups per group is
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16 and number of groups is 8, the codepoint length is 4 bits to indicate one subgroup in a group.
In some embodiments, for 128 subgroups per PO, the number of groups is 16, each bit

indicates whether to wake up the subgroups in this group or not.

64 subgroups:

In some embodiments, for 64 subgroups per PO, the number of subgroups per group is
16 and the number of groups is 4, the codepoint length is 4 bits to indicate one subgroup in a group.
In some embodiments, a 16 bits LP-WUS payload includes 4 bits for the group bitmap and three 4
bits indications (e.g., each for indicating a subgroup in one group).

In some embodiments, the number of groups is 16, and each group includes 4 subgroups.
In some embodiments, 16 bits in the LP-WUS may be a bitmap to indicate the groups. In some

embodiments, all subgroups in the indicated groups are indicated to perform said behavior.

32 subgroups:

In some embodiments, the number of groups is 16, and each group includes 2 subgroups.
In some embodiments, 16 bits in the LP-WUS may be a bitmap to indicate the groups. In some
embodiments, all subgroups in the indicated groups are indicated to pertform said behavior.

In some embodiments, the number of groups is 8, and each group includes 4 subgroups.
In some embodiments, § bits in the LP-WUS may be as bitmap to indicate the groups. In some
embodiments, 4 codepoints with 2 bits (8 bits in total) may be used to indicate the subgroups in a
group (see FIG. 5).

In some embodiments, the number of groups is 4, and each group includes 8 subgroups.
In some embodiments, 4 bits in the LP-WUS may be as bitmap to indicate the groups. In some
embodiments, 4 codepoints with 3 bits (12 bits in total) may be used to indicate the subgroups in a
group.

FIG. 6 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In some embodiments, 4 bits in the LP-WUS may be as bitmap to indicate the
groups. In some embodiments, 3 codepoints with 4 bits (12 bits in total) may be used to indicate the

subgroups in the same or different groups.

Aspect 3:
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In some embodiments, a number of subgroups indicated by the LP-WUS is {1.8},
{1,16},{1,2,7,8}, {1,2,16,16},{1,2,3,4,8},{1,2,3,14,15,16} or the number of subgroups indicated by
the LP-WUS comprises at least one of {1,2,3,4,5,6,7.8, 12,13,14,15, 16}.

In some embodiments, the LP-WUS indicates one or more subgroups to perform said
behavior (e.g., wake up) based on an indication state (also referred to as “state” in present disclosure)
of the LP-WUS. In some embodiments, the indication state of the LP-WUS comprises a binary value,
decimal value, a codepoint, an index, and/or a ID. Different states correspond to different indications

or different subgroups. Some examples are provided below.

One subgroup indication:

In some embodiments, if the maximum number of subgroups per PO (or in at least one
PO) is configured as 8, 8§ states in the LP-WUS is needed for indicating the subgroup index. In some
embodiments, if the maximum number of subgroups per PO (or in at least one PO) is configured as
16/32/64/128/256, the 16/32/64/128/256 states in the LP-WUS is needed for indicating the subgroup
index.

In some embodiments, a N (N is a positive integer) bits state in the LP-WUS may
indicates the subgroup. For example:

In some embodiments, for configured § subgroups, the state may be one of: 000,
001,010,011,100,101,110,111.

In some embodiments, for configured 16 subgroups, the state may be one of:
0000,0001,0010,0011,0100,0101,0110,0111,1000,1001,1010,1011,1100,1101,1110,1111.

In some embodiments, based on 3 bits indication states
000,001,010,011,100,101,110,111, more states with N bits may be constructed. For example, when
N=4 bits is used, based on 000,001,010,011,100,101,110,111, it only needs to add ‘1’ or ‘0’ before

the 8 indication states, then 16 indication states for 4bits can be obtained.

Two subgroups indication:

In some embodiments, if the maximum number of subgroups per PO (or in at least one
PO) is configured as 8/16/32/64/128/256, two  subgroups indication requires
28/120/496/2016/8128/32640 states (e.g., 8/16/32/64/128/256 choose 2). In some embodiments, the
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LP-WUS can comprise these states in an indication state.
In some embodiments, the indication state is determined based on at least one of:
a maximum number of subgroups per PO;
a number of subgroups;
an offset;
a subgroup index; and/or
a predetermined value or a predetermined value based on number of subgroups.

In some embodiments, a method to indicate these states is:

Ns har -1 —_
g <N Maxsubgroup

sl.>
) + offset ;

index r 1s defined based on

i=0 subgroup

Nyaxsubgroup Means the maximum number of subgroups per PO (or in at least one PO);

Ngubgroup means the indicated number of subgroups for wake-up;

the set {s, }fi’g*‘g"""”_l,(ISsl. <N s, <SH1) contains the sorted subgroup index or

Maxsubgroup > © i

contains the sorted index based on subgroup index; and/or

X
<x> = ( yj ¥2Y s the extended binomial coefficient.

Y 0 x<y

The offset could be determined based on a predetermined value or could be a value based
on the number of subgroups indicated by the LP-WUS.

In some embodiments, the index r is contained/indicated in the LP-WUS for one or two
subgroups or more subgroups.

In some embodiments, the index 7 indicated in the LP-WUS is determined by at least one
of the maximum number of subgroups per PO, the indicated number of subgroups, the offset, and/or
the subgroup index.

In some embodiments, the number of subgroups indicated in the LP-WUS to perform said
behavior includes at least one of {1,2,3,4,8,16,32,64,128,256}.

In FIG. 7, the subgroup indexes indication is based on the maximum number of subgroups
per PO (or in at least one PO). For example, 3 bits subgroup index indication may be used to indicate
a subgroup index among 8 subgroups, and 4 bits subgroup index indication may be used to indicate
a subgroup index among 16 subgroups.

In FIG. 8, the subgroup index indication is based on the number of indicated subgroups
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in LP-WUS. For example, a 3 bits subgroup index indication may be used to indicate one subgroup,

and a 4 bits subgroup index indication may be used to indicate two subgroups.

Aspect 4:

In some embodiments, implementation examples are provided for 8 subgroups or 16
subgroups configured. In some embodiments, when the LP-WUS consists at least 8 or 16 bits, the
subgrouping indication method could be:

indicating all the subgroups (type 1);

indicating one of the subgroups (type 2); or

indicating two of the subgroups for 8 subgroups (type 3).

type 1: indicating one to all the subgroups

In some embodiments, if the subgrouping indication method is indicating up to all the
subgroups, a bitmap with 8 or 16 bits may be used. In some embodiments, each bit corresponding to
each subgroup according to the ascending/descending order based on the configuration. In some

embodiments, when using bitmap, 8 bit Cyclic Redundancy Check (CRC) is attached to the LP-WUS.

type 2: indicating one of the subgroups

In some embodiments, if the subgrouping indication method is indicating one of the
subgroups, at least one of the following applics:

a sequence 1s used for indicating one subgroup; and/or

a sequence with a ON-OFF pattern is used for indicating one subgroup.

The following table can be used for indicating one subgroup based on maximum §

subgroups per PO (or in at least one PO).

Sequences selection Subgroup with index
Sequencel 0
Sequence2 1
Sequence3 2
Sequenced 3
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Sequenced 4
Sequence6 5
Sequence? 6
Sequence8 7

In some embodiments, if the maximum 16 subgroups per PO (or in at least one PO) are
used, 16 sequences may be needed.

In some embodiments, the ON-OFF pattern means the sequence consists only 0 and 1, or
-1 and 1. In some embodiments, the ON-OFF pattern consist OOK ON symbols or OOK OFF
symbols.

In some embodiments, for maximum 8 subgroups per PO (or in at least one PO), at least
one of the sequences in the LP-WUS may be:

10101010, 01010101, 11001100,10011001,00110011,01100110, 11010010,00101101,

wherein the sequences are before the Manchester coding.

Method 3: indicating two of the subgroups at most for maximum 8 subgroups

In some embodiments, the LP-WUS may indicate two of the subgroups for maximum §
subgroups per PO (or in at least one PO).

FIG. 9 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In FIG. 9, 8 subgroups are divided into 2 groups. The first bit(s) (one or more bits)
indicate a first group, and the second bit(s) (one or more bits) indicate a second group.

In FIG. 9, the first two bits are bitmap, each bit corresponds to one group, and each group
consists of 4 subgroups.

In FIG. 9, the third bit and forth bit indicate one of subgroups 0~3 in the first group, and
the fifth bit and sixth bit indicate one of the subgroups 4~7 in the second group.

FIG. 10 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In FIG. 10, the first bits (e.g., one or more bits) may indicate one of the 8
subgroups, the second bits (e.g., one or more bits) may indicate one of the 8 subgroups.

FIG. 11 shows a schematic diagram of the LP-WUS according to an embodiment of the
present disclosure. In FIG. 11, the first bits (e.g., one or more bits) may indicate one of the 16

subgroups, the second bits (e.g., one or more bits) may indicate one of the 16 subgroups.
18
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In some embodiments, the first indicated subgroup is the same as or different from the
second indicated subgroup. If only one subgroup is indicated by the LP-WUS, the first bits and the

second bits indicate the same.

Aspect 5:

In some embodiments, the LP-WUS indicates all subgroups to perform said behavior (e.g.,
wake up).

In some embodiments, the all subgroups comprises at least one of:

all subgroups in a group;

all subgroups for at least one PO or PF (paging frame);

all subgroups based on a LP-WUS occasion or a LP-WUS monitoring occasion, wherein
the LP-WUS occasion includes one or more monitoring occasions;

all subgroups in a paging cycle; and/or

all subgroups for at least one cell, at least one cell group, at least one DRX group, at least
one frequency range.

In some embodiments, the LP-WUS indicates the all subgroups in response to at least one
of:

the LP-WUS comprises a pre-determined indication; and/or

the LP-WUS is monitored or received at a location.

In some embodiments, the pre-determined indication comprises at least one of:

a bitmap with a pre-determined value;

an indication state with a pre-determined value; and/or

an indication state with one or more predetermined sequences.

In some embodiments, the location is determined by at least one of:

a preamble before the LP-WUS,

a periodicity,

an offset, and/or

a LP-WUS occasion index or LP-WUS monitoring occasion index.

In some embodiments, the LP-WUS is used to indicate all the subgroups. In some

embodiments, when the LP-WUS uses a bitmap to indicate groups and/or subgroups, all ‘0’s or all
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‘1’s may be used to indicate all the subgroups.

In some embodiments, one state in the LP-WUS may be used to indicate all subgroups,
e.g., use all ‘0’ or all ‘1” to indicate all the subgroups.

In some embodiments, the state in the LP-WUS to indicate all subgroup could be based
on same sequences, e.g., [S1, S1, S1, S1...], wherein the state in the LP-WUS N (N is a positive
sequence) S1 and S1 is a sequence. In some embodiments, the sequence could be binary sequence,
ZC (Zadoft Chu) sequence, m sequence, gold sequence and so on.

In some embodiments, the state in the LP-WUS to indicate all subgroups could be based
on a specific sequence, e.g., ZC sequence with a root index or a cyclic shift.

In some embodiments, the state in the LP-WUS to indicate all subgroups could be based
on a value. In some embodiments, the LP-WUS state could be a Decimal or binary value.

In some embodiments, the location may be used to determine the LP-WUS indicating all
subgroups. In some embodiments, the location comprises occasions. For example, the LP-WUS is
monitored or received in some occasions, wherein the occasions are determined by a periodicity and
an offset.

In some embodiments, there are two locations for the LP-WUS, i.e., the first location and
the second location. In some embodiments, the LP-WUS at the second location may indicate all
subgroups. In some embodiments, the LP-WUS at the second location may not indicate all subgroups.

In some embodiments, the location is determined by periodicity, offset, and/or the LP-
WUS occasion index.

In some embodiments, the LP-WUS may be configured with the first periodicity and the
second periodicity. In some embodiments, based on the second periodicity, the LP-WUS may
indicate all subgroups.

In some embodiments, the first periodicity and the second periodicity are multiples of
each other.

In some embodiments, the specific LO (LP-WUS occasion) in an SFN/a time duration/a
paging cycle for the LP-WUS may indicate all subgroups.

In some embodiments, the first/second/last/ i-th LO in an SFN/a time duration/a paging

cycle may indicate all subgroups.
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Aspect 6:

In some embodiments, the LP-WUS may indicate the UE performs said behavior (e.g.,
monitor PDCCH or start a timer) in the connected mode.

In some embodiments, the UE is configured with an index, RNTI (Cell Radio Network
Temporary Identifier), or an identity. In some embodiments, the LP-WUS may indicate the index,
RNTI, or the identity.

In some embodiments, the LP-WUS is configured with a bitmap, and each bit corresponds
to one or more UEs.

In some embodiments, the LP-WUS 1s configured with bit blocks, and cach bit block
corresponds to one or more UEs, where the starting position of a block is determined by the high
layer parameter. For example, each bit block could comprise several bits, and each bit block is used
to indicate the UE behavior triggering for the UEs in one or more cells, one or more cell groups, one
or two DRX groups.

In some embodiments, the LP-WUS satisfies at least one of:

the LP-WUS is configured based on one or more group of cells, one or more frequency
ranges, or onc or more Discontinuous Reception, DRX, groups;

the LP-WUS triggers one or more terminals (¢.g., UEs) in one or more DRX groups to
start a timer or monitor a control channel;

the LP-WUS triggers one or more terminals in one or more cell groups, one or more cells,
or one or more frequency ranges to start a timer or monitoring a control channel;

the LP-WUS triggers terminals in all cell groups, all cells, or all DRX groups to start a
first timer or monitoring a first control channel; and/or

the LP-WUS triggers terminals in one or more cell groups, one or more cells, or one or
more DRX groups to start a second timer or monitoring a second control channel.

In some embodiments, the LP-WUS satisfies at least one of:

1 bit in the LP-WUS triggers the behavior for a first DRX group and second DXR group;

2 bits in the LP-WUS trigger the behavior for the first DRX group and second DXR group;

1 bit in the LP-WUS triggers the behavior for the cells in first frequency range and cells
in second frequency range;

2 bits in the LP-WUS trigger the behavior for the cells in first frequency range and cells
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in second frequency range;

1 bit in the LP-WUS triggers the behavior for the first group of cells and second group of
cells;

2 bits in the LP-WUS trigger the behavior for the first group of cells and second group of
cells;

X bits with a bitmap in the LP-WUS trigger the behavior for X DRX groups, X frequency
ranges, or X groups of cells, wherein X is a positive integer (e.g., X is one of {1,2,4,8})

a number of bits in the LP-WUS to trigger the behavior is based on the number of DRX
groups or frequency ranges, or groups of cells; and/or

a number of bits in the LP-WUS to trigger the behavior is based on a specific DRX group,

frequency range, group of cells.

For CA support:

In some embodiments, for CA support, at least one of the following may be applied:

using 1 bit in the LP-WUS to indicate the first group cells and second group cells (e.g.,
‘0’ corresponds to first group cell, ‘1’ corresponds to for second group cells);

using 2 bits in the LP-WUS to indicate the first group cells and second group cells (e.g.,
‘01 corresponds to first group cell, ‘10’ corresponds to for second group cells. ‘11’ corresponds to
for both group cells); and/or

using N bits in LP-WUS to indicate N group cells, e.g., with bitmap(s).

In some embodiments, for CA support, at least one of the following may be applied:

using 1 bit in the LP-WUS to indicate the cells in FR1 (Frequency Range 1) or for cells
in FR2 (Frequency Range 2) (e.g., ‘0’ corresponds to cells in FR1, ‘1’ corresponds to for cells in
FR2);

using 2 bits in the LP-WUS to indicate the cells in FR1 or for cells in FR2 (e.g., ‘01’
corresponds to cells in FR1, “10° corresponds to for cells in FR2, and 11’ corresponds to for cells in
FR1 and FR2); and/or

using N bits in the LP-WUS to indicate wake-up in N frequency ranges, e.g., with
bitmap(s).

In some embodiments, for CA support, at least one of the following may be applied:
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using 1 bit in the LP-WUS to indicate the first DRX group and second DXR group (e.g.,
‘0’ corresponds to the first DRX group, ‘1’ corresponds to second DRX group);

using 2 bits in the LP-WUS to indicate the first DRX group and second DXR group (e.g.,
‘01’ corresponds to first DRX group, ‘10’ corresponds to the second DRX group. ‘11’ corresponds
to both DRX groups);

using N bits in the LP-WUS to indicate N DRX groups, e.g., with bitmap(s).

In some embodiments, if the LP-WUS 1s deployed in FR1, 1 bit may be used. For example,
if the LP-WUS operates in FR1, 1 bit in the LP-WUS is used to indicate whether the LP-WUS
triggers the behavior for the UEs in a DRX group for FR1, the cells in FR1 or one cell group.

In some embodiments, if the LP-WUS is deployed in FR2, 2 bit may be used. For example,
if the LP-WUS operates in FR2, 2 bit in the LP-WUS is used to indicate whether the LP-WUS

triggers the behavior for the UEs in in 2 DRX groups for FR2, the cells in FR2 or two cell groups.

For CA support based on some conditions:

In some embodiments, for CA support based on some conditions, at least one of the
following may be applied:

if the LP-WUS can be used to trigger the starting of the drx-onDurationTimer (C-DRX
active time), the LP-WUS indication may be applied based on DRX group;

if the LP-WUS can be used to trigger PDCCH monitoring, e.g., not based on drx-
onDurationTimer (C-DRX active time), the LP-WUS indication may be applied based on the cell
group/cells/frequency range;

if the LP-WUS can be used to trigger the starting of the first timer, the LP-WUS indication
may be applied for all DRX groups, all the cells, all cell groups; and/or

if the LP-WUS can be used to trigger the starting of the second timer, the LP-WUS

indication may be applied for one or more DRX groups, one or more cells, one or more cell groups.

LP-WUS QCL relationship

In some embodiments, the LP-WUS satisfies at least one of:
the LP-WUS has a Quasi-Co-Location, QCL, relationship with at least one of a

Synchronization Signal/Physical Broadcast Channel Block, SSB, a Cell-Defining Synchronization
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Signal/Physical Broadcast Channel Block, CD-SSB, a Tracking Reference Signal, TRS, a Non-Cell-
Defining Synchronization Signal/Physical Broadcast Channel Block, NCD-SSB, a channel status
information reference signal, CSI-RS, or a low power synchronization signal, LP-SS; and/or

the TCI state of LP-WUS is determined by at least one of a LP-WUS occasion index, a
LP-WUS monitoring occasion index, a Control Resource Set, CORESET, ID, a Search space ID, a
bandwidth part, BWP, ID, or a Cell ID.

In some implementations, the ID could be an index. For example, the Cell ID could be a
cell index or serving cell index.

In some embodiments, the LP-WUS has a QCL relationship with at least one of CD-SSB,
TRS, NCD-SSB, CSI-RS with type C or type D.

In some embodiments, the LP-WUS has a QCL relationship with an LP-SS with type A
or type B.

In some embodiments, the LP-WUS has a QCL relationship with another signal could be
interpreted as the LP-WUS is QCL-ed with another signal.

In some embodiments, if the LP-WUS has a QCL relationship with the LP-SS (low power
synchronization signal), they have a one to one mapping relationship. That 1s, each LP-WUS beam
corresponds to each LP-SS beam.

In some embodiments, a TCI state of the LP-WUS is determined by at least one of a
Medium Access Control Control Element, MAC CE, Radio Resource Control, RRC signaling, and/or
Downlink Control Information, DCI.

In some embodiments, the LP-WUS is QCL-ed with at least one of CD-SSB, TRS, NCD-
SSB, and/or CSI-RS.

In some embodiments, the QCL relationship type could be type A, type B, type C or type
D. In some embodiments, the QCL types are determined based on the following:

- 'typeA': {Doppler shift, Doppler spread, average delay, delay spread}

- 'typeB': {Doppler shift, Doppler spread}

- 'typeC': {Doppler shift, average delay}

- 'typeD': {Spatial Rx parameter}

In some embodiments, if the LP-WUS is activated by DCI, the UE assumes the same TCI

state of the PDSCH scheduled by the DCI.
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In some embodiments, if the LP-WUS is activated by DCI, the UE assumes the same TCI
state of PDCCH, wherein the DCI is conveyed by the PDCCH.

In some embodiments, the LP-WUS is configured to activate the PDCCH monitoring for
a search space with an ID/Index, and/or a CORESET. In some embodiments, the LP-WUS has the
same TCI state with the PDCCH/CORESET.

Aspect 7:

In some embodiments, in response to that the LP-WUS is preceded with a preamble, the
preamble satisfies at least one of:

an OOK parameter of the preamble is equal to or larger than an OOK parameter of the
LP-WUS; and/or

an OOK symbol length of the preamble is less than an OOK symbol length of the LP-
WUS;

the preamble indicates a number of codepoints indicated by the LP-WUS;

the preamble indicates a number of subgroups indicated by the LP-WUS;

the preamble indicates a LP-WUS indication is based on a bitmap or a codepoint;

the preamble comprises at least one binary or OFDM sequence;

the preamble comprises at least one binary or OFDM sequence wherein the at least one
binary or OFDM sequence is the same as a LP-SS the sequence comprised by a LP-SS or is a subset
of the sequence comprised by LP-SS; and/or

the preamble indicates a method of paging monitoring.

In some embodiments, the preamble comprises at least one binary or OFDM sequence
wherein the at least one binary or OFDM sequence is the same as the sequences comprised by a LP-
SS or is a subset of the sequences comprised by a LP-SS, or the sequences comprised by the LP-SS
is a subset of the at least one binary or OFDM sequence for the preamble.

In some embodiments, the method of paging monitoring is used to determine how the UE
monitor the PO and/or is used to determine whether the UE monitor the first PO or second PO.

In some embodiments, the OOK parameter is used to determine a number of OOK
symbols in an OFDM (Orthogonal Frequency Division Multiplexing) symbol, or the OOK symbol
length.
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In some embodiments, in response to that OFDM sequences overlaid on an OOK symbol
of the LP-WUS, the OFDM sequences is determined by at least one parameter. In some embodiments,
the OOK symbol includes OOK-ON symbol or OOK-OFF symbol or corresponds to high voltage
and low voltage or corresponds to ‘1’ or ‘0’ or corresponds to ‘1’ or *-1°. In some embodiments, the
OOK symbol is defined in a OFDM symbol. In some embodiments, at least one OOK symbol is
included in a OFDM symbol. In some embodiments, the OOK symbols is defined based on On-Off
Keying, OOK, modulation, which is a kind of Amplitude Shift Keying, ASK, modulation. In some
implementations, the OOK symbol may be defined as (or based on) a chip or is defined based on a
clock or time unit.

In some embodiments, the at least one parameter comprises at least one of a OOK
parameter, a Subcarrier Spacing, SCS, a beam index, a LP-WUS occasion index, or a LP-WUS
monitoring occasion index, a repetition number, a slot index, a PO index (e.g., referring the PO
location in a paging cycle), a PF index, or a system frame number, SFN.

In some embodiments, the OFDM sequences satisfy at least one of:

a length of the OFDM sequences 1s determined by the at least one parameter;

a root index of the OFDM sequences is determined by the at least one parameter;

a cyclic shift of the OFDM sequences is determined by the at least one parameter; and/or

a format of the OFDM sequences is determined by the at least one parameter.

In some embodiments, when the LP-WUS uses OOK-1 or OOK4 with M=4, the preamble
is configured with M>1.

In some embodiments, if the LP-WUS is preceded with a preamble, at least one of the
following may be applied:

the M value of the preamble is larger than the M value of the LP-WUS; for example, the
LP-WUS could be configured with M=1,2, or 4, and the preamble could be configured with M=2 4,
or 8, wherein M is configured by the BS or gNB; in some embodiments, the M value is used to
determine the number of bits or OOK symbols (e.g., M bits/OOK symbols) transmitted in 1 OFDM
symbol;

the OOK symbol/OOK-ON symbol length of the preamble is less than that of LP-WUS;
and/or

the M value of the preambile is larger than or equal to the M value of the LP-WUS (it may
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be determined by the configuration).

In some embodiments, the OFDM sequences may be overlaid on OOK-ON symbol, and
the OFDM sequences may be determined by at least one of M, and/or SCS. For example, the OFDM
sequences would be overlaid on OOK-ON symbol, and the OFDM sequences is determined by the
value of M.

In some embodiments, the length of OFDM sequences may be determined by value M
and/or SCS.

In some embodiments, the root index of a OFDM sequences may be determined by the
value M and/or the SCS.

In some embodiments, the cyclic shift of OFDM sequences may be determined by the M
and/or the SCS.

In some embodiments, the format or selection of OFDM sequences may be determined
by the value M and/or the SCS.

In some embodiments, the OFDM sequences is based on at least one of ZC sequence, m
sequence, gold sequence, and/or PN (pseudo noise) sequence.

In some embodiments, the UE may not receive/monitor the LP-WUS during a minimum
time gap before the PDCCH occasion, before paging PDCCH occasion or before a timer starting (see
FIG. 12). In some implementations, if the paging cycle is less than the first threshold, e.g., 640ms,
the UE may not receive/monitor the LP-WUS during a minimum time gap before the PDCCH
occasion, before paging PDCCH occasion, or the timer starting.

In some embodiments, the time gap is between the LP-WUS reception (e.g., LO or MO
(monitoring occasion)) and the start of the PDCCH monitoring, paging occasion, timer starting.

In some embodiments, the time gap is between the ending OOK/OFDM symbol or
ending slot of the LP-WUS reception (e.g., LO or MO (monitoring occasion)) and the start of
PDCCH monitoring, paging occasion, timer starting.

In some embodiments, the time gap comprises at least one of {1,2,3,4,5,6,7,8,9, 10,16,
20,30,32, 40,64, 80,128, 160,320,480,960,400,800,1280,256} time units, e.g., ms, slots, and so on.
In some embodiments, the time gap is based on 2”n or 10*2”n, wherein n could be a integer not less
than 0.

In some embodiments, the gNB configures at least one of a time gap value as an offset
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for the UE via SIB or RRC or MAC CE.

In some embodiments, the UE may report at least one of a time gap value via Non-Access
Stratum, NAS or RRC connection or RRC signalling or UE capability report.

In some embodiments, the time gap or offset could be based on at least one of WUR
(wake-up radio) type, sleep state, and/or SCS, wherein the WUR type includes at least one of the
first WUR type and/or the second WUR type, the sleep state comprises at least one of deep sleep,
ultra deep sleep, light sleep, and/or micro sleep, and the SCS comprises at least one of 15KHz and/or
30KHz. In some implementations, the first WUR type decodes binary sequence(s) or OOK symbols,
and the second WUR type decodes the OFDM sequences. In some implementations, the different
WUR type corresponds to different UE capabilities.

In some embodiments, the LP-SS is used for synchronization or RRM (Radio Resources
Management) measurement. In some embodiments, a first periodicity could be configured based on
the LP-SS. The LP-SS is transmitted based on the periodicity. A second periodicity could be
configured based on LP-SS/Primary Synchronization Signal (PSS)/secondary Synchronization
Signal (SSS)/SSB, where the UE monitors or measures LP-SS/PSS/SSS/SSB based on the second
periodicity.

FIG. 13 relates to a diagram of a wireless communication terminal 30 according to an
embodiment of the present disclosure. The wireless communication terminal 30 may be a tag, a
mobile phone, a laptop, a tablet computer, an electronic book or a portable computer system and is
not limited herein. The wireless communication terminal 30 may be used to implement the UE
described in this disclosure. The wireless communication terminal 30 may include a processor 300
such as a microprocessor or Application Specific Integrated Circuit (ASIC), a storage unit 310 and a
communication unit 320. The storage unit 310 may be any data storage device that stores a program
code 312, which is accessed and executed by the processor 300. Embodiments of the storage unit
310 include but are not limited to a subscriber identity module (SIM), read-only memory (ROM),
flash memory, random-access memory (RAM), hard-disk, and optical data storage device. The
communication unit 320 may a transceiver and is used to transmit and receive signals (e.g., messages
or packets) according to processing results of the processor 300. In an embodiment, the
communication unit 320 transmits and receives the signals via at least one antenna 322 or via wiring.

In an embodiment, the storage unit 310 and the program code 312 may be omitted and
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the processor 300 may include a storage unit with stored program code.

The processor 300 may implement any one of the steps or operations in exemplified
embodiments on the wireless communication terminal 30, e.g., by executing the program code 312.

The communication unit 320 may be a transceiver. The communication unit 320 may as
an alternative or in addition be combining a transmitting unit and a receiving unit configured to
transmit and to receive, respectively, signals to and from a wireless communication node.

In some embodiments, the wireless communication terminal 30 may be used to perform
the operations of the UE described in this disclosure. In some embodiments, the processor 300 and
the communication unit 320 collaboratively perform the operations described in this disclosure. For
example, the processor 300 performs operations and transmit or receive signals, message, and/or
information through the communication unit 320.

FIG. 14 relates to a diagram of a wireless communication node 40 according to an
embodiment of the present disclosure. The wireless communication node 40 may be a satellite, a
base station (BS), a gNB, a network entity, a Domain Name System (DNS) server, a Mobility
Management Entity (MME), Serving Gateway (S-GW), Packet Data Network (PDN) Gateway (P-
GW), a radio access network (RAN), a next generation RAN (NG-RAN), a data network, a core
network, a communication node in the core network, or a Radio Network Controller (RNC), and is
not limited herein. In addition, the wireless communication node 40 may include (perform) at least
one network function such as an access and mobility management function (AMF), a session
management function (SMF), a user place function (UPF), a policy control function (PCF), an
application function (AF), etc. The wireless communication node 40 may be used to implement the
BS described in this disclosure. The wireless communication node 40 may include a processor 400
such as a microprocessor or ASIC, a storage unit 410 and a communication unit 420. The storage
unit 410 may be any data storage device that stores a program code 412, which is accessed and
executed by the processor 400. Examples of the storage unit 410 include but are not limited to a SIM,
ROM, flash memory, RAM, hard-disk, and optical data storage device. The communication unit 420
may be a transceiver and is used to transmit and receive signals (e.g., messages or packets) according
to processing results of the processor 400. In an embodiment, the communication unit 420 transmits
and receives the signals via at least one antenna 422 or via wiring.

In an embodiment, the storage unit 410 and the program code 412 may be omitted. The
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processor 400 may include a storage unit with stored program code.

The processor 400 may implement any steps or operations described in exemplified
embodiments on the wireless communication node 40, e.g., via executing the program code 412.

The communication unit 420 may be a transceiver. The communication unit 420 may as
an alternative or in addition be combining a transmitting unit and a receiving unit configured to
transmit and to receive, respectively, signals, messages, or information to and from a wircless
communication node or a wireless communication terminal.

In some embodiments, the wireless communication node 40 may be used to perform the
operations of the base station described in this disclosure. In some embodiments, the processor 400
and the communication unit 420 collaboratively perform the operations described in this disclosure.
For example, the processor 400 performs operations and transmit or receive signals through the
communication unit 420.

A wireless communication method is also provided according to an embodiment of the
present disclosure. In an embodiment, the wireless communication method may be performed by
using a wireless communication terminal (e.g., a UE). In an embodiment, the wireless
communication terminal may be implemented by using the wireless communication terminal 30
described in this disclosure, but is not limited thereto.

Referring to FIG. 15, in an embodiment, the wireless communication method includes:
receiving, by a wireless communication terminal from a wireless communication node, a low power
wake-up signal, LP-WUS; and triggering, by the wireless communication terminal, a behavior based
on the LP-WUS, wherein the behavior comprises the wireless communication terminal waking up,
the wireless communication terminal monitoring a control channel and/or the wircless
communication terminal starting a timer.

Details in this regard can be ascertained with reference to the paragraphs above, and will
not be repeated herein.

Another wireless communication method is also provided according to an embodiment of
the present disclosure. In an embodiment, the wireless communication method may be performed by
using a wireless communication node (e.g., a BS or a gNB). In an embodiment, the wireless
communication node may be implemented by using the wireless communication node 40 described

in this disclosure, but is not limited thereto.
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Referring to FIG. 16, in an embodiment, the wireless communication method includes:
transmitting, by a wireless communication node to a wireless communication terminal, a low power
wake-up signal, LP-WUS, to trigger a behavior, wherein the behavior comprises the wireless
communication terminal waking up, the wireless communication terminal monitoring a control
channel and/or the wireless communication terminal starting a timer.

Details in this regard can be ascertained with reference to the paragraphs above, and will
not be repeated herein.

In some embodiments, the wireless communication terminal used in the present disclosure

may indicate the UE described above.

In some embodiments, the wireless communication node used in the present disclosure

may indicate the BS or gNB described above.

While various embodiments of the present disclosure have been described above, it should
be understood that they have been presented by way of example only, and not by way of limitation.
Likewise, the various diagrams may depict an example architecture or configuration, which are
provided to enable persons of ordinary skill in the art to understand exemplary features and functions
of the present disclosure. Such persons would understand, however, that the present disclosure is not
restricted to the illustrated example architectures or configurations, but can be implemented using a
variety of alternative architectures and configurations. Additionally, as would be understood by
persons of ordinary skill in the art, one or more features of one embodiment can be combined with
one or more features of another embodiment described herein. Thus, the breadth and scope of the
present disclosure should not be limited by any one of the above-described exemplary embodiments.

It is understood that, in the present disclosure, the term “and/or” or symbol “/”” may include
any and all combinations of one or more of the associated listed items. For example, A and/or B
and/or C includes any and all combinations of one or more of A, B, and C, including A, B, C, A and
B, A and C, B and C, and a combination of A and B and C. Likewise, A/B/C includes any and all
combinations of one or more of A, B, and C, including A, B, C, Aand B, Aand C, B and C, and a
combination of A and B and C.

It 1s also understood that any reference to an element herein using a designation such as
"first," "second," and so forth does not generally limit the quantity or order of those elements. Rather,

these designations can be used herein as a convenient means of distinguishing between two or more
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elements or instances of an element. Thus, a reference to first and second elements does not mean
that only two elements can be employed, or that the first element must precede the second element
In some manner.

Additionally, a person having ordinary skill in the art would understand that information
and signals can be represented using any one of a variety of different technologies and techniques.
For example, data, instructions, commands, information, signals, bits and symbols, for example,
which may be referenced in the above description can be represented by voltages, currents,
clectromagnetic waves, magnetic fields or particles, optical fields or particles, or any combination
thereof.

A skilled person would further appreciate that any one of the various illustrative logical
blocks, units, processors, means, circuits, methods and functions described in connection with the
aspects disclosed herein can be implemented by electronic hardware (e.g., a digital implementation,
an analog implementation, or a combination of the two), firmware, various forms of program or
design code incorporating instructions (which can be referred to herein, for convenience, as
"software" or a "software unit”), or any combination of these techniques.

To clearly illustrate this interchangeability of hardware, firmware and software, various
illustrative components, blocks, units, circuits, operations, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as hardware,
firmware or software, or a combination of these techniques, depends upon the particular application
and design constraints imposed on the overall system. Skilled artisans can implement the described
functionality in various ways for each particular application, but such implementation decisions do
not cause a departure from the scope of the present disclosure. In accordance with various
embodiments, a processor, device, component, circuit, structure, machine, unit, etc. can be
configured to perform one or more of the functions described herein. The term “configured to” or
“configured for” as used herein with respect to a specified operation or function refers to a processot,
device, component, circuit, structure, machine, unit, etc. that is physically constructed, programmed
and/or arranged to perform the specified operation or function.

Furthermore, a skilled person would understand that various illustrative logical blocks,
units, devices, components and circuits described herein can be implemented within or performed by

an integrated circuit (IC) that can include a general-purpose processor, a digital signal processor
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(DSP), an application specific integrated circuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, or any combination thereof. The logical blocks, units, and circuits
can further include antennas and/or transceivers to communicate with various components within the
network or within the device. A general-purpose processor can be a microprocessor, but in the
alternative, the processor can be any conventional processor, controller, or state machine. A processor
can also be implemented as a combination of computing devices, ¢.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or more microprocessors in conjunction with a
DSP core, or any other suitable configuration to perform the functions described herein. If
implemented in software, the functions can be stored as one or more instructions or code on a
computer-readable medium. Thus, the steps or operations of a method or algorithm disclosed herein
can be implemented as software stored on a computer-readable medium.

Computer-readable media includes both computer storage media and communication
media including any medium that can be enabled to transfer a computer program or code from one
place to another. A storage media can be any available media that can be accessed by a computer. By
way of example, and not limitation, such computer-readable media can include RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store desired program code in the form of
istructions or data structures and that can be accessed by a computer.

In this document, the term "unit" as used herein, refers to software, firmware, hardware,
and any combination of these elements for performing the associated functions described herein.
Additionally, for purpose of discussion, the various units are described as discrete units; however, as
would be apparent to one of ordinary skill in the art, two or more units may be combined to form a
single unit that performs the associated functions according to embodiments of the present disclosure.

Additionally, memory or other storage, as well as communication components, may be
employed in embodiments of the present disclosure. It will be appreciated that, for clarity purposes,
the above description has described embodiments of the present disclosure with reference to difterent
functional units and processors. However, it will be apparent that any suitable distribution of
functionality between different functional units, processing logic elements or domains may be used
without detracting from the present disclosure. For example, functionality illustrated to be performed

by separate processing logic elements, or controllers, may be performed by the same processing logic
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element, or controller. Hence, references to specific functional units are only references to a suitable
means for providing the described functionality, rather than indicative of a strict logical or physical
structure or organization.

Various modifications to the implementations described in this disclosure will be readily
apparent to those skilled in the art, and the general principles defined herein can be applied to other
implementations without departing from the scope of the claims. Thus, the disclosure is not intended
to be limited to the implementations shown herein, but is to be accorded the widest scope consistent

with the novel features and principles disclosed herein, as recited in the claims below.
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CLAIMS

1. A wireless communication method comprising:
receiving, by a wireless communication terminal from a wireless communication node,
a low power wake-up signal, LP-WUS; and
triggering, by the wireless communication terminal, a behavior based on the LP-WUS,
wherein the behavior comprises the wireless communication terminal waking up,
the wireless communication terminal monitoring a control channel and/or the

wireless communication terminal starting a timer.

2. The wireless communication method of claim 1, wherein the LP-WUS indicates one or
more subgroups, and the one or more subgroups are indicated based on at least one of:
a configuration comprising at least one of a number of codepoints or bitmap in the LP-
WUS, a payload size of the LP-WUS, a length of one codepoint, a maximum number of
subgroups per paging occasion, PO, or a number of subgroups for one codepoint;
one or more codepoints indicating the one or more subgroups;
one codepoint with 8 bits or 16 bits indicating one subgroup; or

one or two codepoints with 4bits or 8bits indicating one, two or four subgroups.

3. The wireless communication method of claim 2, wherein the one or more codepoints
indicating the one or more subgroups comprising:
a first codepoint and a second codepoint after the first codepoint indicates the same
subgroup; or

a first codepoint and a second codepoint indicates the different subgroup.

4.  The wireless communication method of claim 3, wherein the first codepoint and the
second codepoint after the first codepoint indicates the same subgroup in response to that
an indicated number of subgroups in the LP-WUS is less than a configured number of

codepoints.

5. The wireless communication method of any of claims 2 to 4, wherein the LP-WUS
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satisfies at least one of:

the one or more codepoints are increasing or decreasing based on an indicated number of
subgroups in LP-WUS; or

a n-th indication indicating a n-th subgroup is based on a (n-1)-th indication indicating a

(n-1)-th subgroup.

6.  The wireless communication method of claim 1, wherein the LP-WUS indicates one or

more subgroups, and the one or more subgroups are indicated based on at least one of:

a subgroup indication;

a group indication, wherein a group includes one or more subgroups;

an association indication, wherein the association indication is to determine a
corresponding group for a subgroup indication; or

a configuration indicating a maximum number of subgroups based on at least one PO, a
number of groups based on at least one PO, a number of subgroups per group, a
number of bits for a group bitmap, a codepoint length or size, and/or a payload size

of the LP-WUS.

7. The wireless communication method of claim 6, wherein the group indication comprises
at least one of:

a 4-bits or 8-bits group indication;

a group indication with a bitmap; or

a group indication with a 4-bits or 8-bits bitmap.

8. The wireless communication method of claim 6 or 7, wherein the subgroup indication
comprises at least one of:

a 2-bit, 3-bits, 4-bits, 5-bits, 6-bits or §-bits subgroup indication;

a subgroup indication based on an index; or

a subgroup indication based on at least one group and/or at least one PO.

9.  The wireless communication method of claim 1, wherein a number of subgroups
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indicated by the LP-WUS is {1,8}, {1,16},{1,2,7,8},
{1,2,16,16},{1,2,3,4,8},{1,2,3,14,15,16} or the number of subgroups indicated by the
LP-WUS comprises at least one of {1,2,3,4,5,6,7,8, 12,13,14,15, 16}.

10. The wireless communication method of claim 1, wherein the LP-WUS indicates one or

more subgroups based on an indication state of the LP-WUS.

11. The wireless communication method of claim 10, wherein the indication state is
determined based on at least one of:
a maximum number of subgroups per PO;
a number of subgroups;
an offset;
a subgroup index; or

a predetermined value or a predetermined value based on a number of subgroups.

12. The wireless communication method of claim 1 or 6, wherein the LP-WUS indicate all

subgroups.

13. The wireless communication method of claim 12, wherein the all subgroups comprises at
least one of:

all subgroups in a group;

all subgroups for at least one PO or PF;

all subgroups based on a LP-WUS occasion or a LP-WUS monitoring occasion, wherein
the LP-WUS occasion includes one or more monitoring occasions;

all subgroups in a paging cycle; or

all subgroups for at least one cell, at least one cell group, at least one DRX group, at least

one frequency range.

14. The wireless communication method of claim 12 or 13, wherein the LP-WUS indicates

the all subgroups in response to at least one of:
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the LP-WUS comprises a pre-determined indication; or

the LP-WUS is monitored or received at a location.

The wireless communication method of claim 14, wherein the pre-determined indication
comprises at least one of:

a bitmap with a pre-determined value;

an indication state with a pre-determined value; or

an indication state with one or more predetermined sequences.

The wireless communication method of claim 14 or 15, wherein the location is
determined by at least one of:

a preamble before the LP-WUS,

a periodicity,

an offset, or

a LP-WUS occasion index or LP-WUS monitoring occasion index.

The wircless communication method of any of claims 1 to 16, wherein the LP-WUS

satisfies at least one of:

the LP-WUS is configured based on one or more group of cells, one or more frequency
ranges, or one or more Discontinuous Reception, DRX, groups;

the LP-WUS triggers one or more terminals in one or more DRX groups to start a timer
or monitor a control channel;

the LP-WUS triggers one or more terminals in one or more cell groups, one or more cells,
or one or more frequency ranges to start a timer or monitoring a control channel;

the LP-WUS triggers terminals in all cell groups, all cells, or all DRX groups to start a
first timer or monitoring a first control channel; or

the LP-WUS triggers terminals in one or more cell groups, one or more cells, or one or

more DRX groups to start a second timer or monitoring a second control channel.

The wireless communication method of any of claims 1 to 17, wherein the LP-WUS
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satisfies at least one of:

1 bit in the LP-WUS triggers the behavior for a first DRX group and second DXR group;

2 bits in the LP-WUS trigger the behavior for the first DRX group and second DXR
group;

1 bit in the LP-WUS triggers the behavior for the cells in first frequency range and cells
in second frequency range;

2 bits in the LP-WUS trigger the behavior for the cells in first frequency range and cells
in second frequency range;

1 bit in the LP-WUS triggers the behavior for the first group of cells and second group
of cells;

2 bits in the LP-WUS trigger the behavior for the first group of cells and second group
of cells;

X bits with a bitmap in the LP-WUS trigger the behavior for X DRX groups, X frequency
ranges, or X groups of cells, wherein X is a positive integer;

a number of bits in the LP-WUS to trigger the behavior is based on the number of DRX
groups or frequency ranges, or groups of cells; or

anumber of bits in the LP-WUS to trigger the behavior is based on a specific DRX group,

frequency range, group of cells.

The wireless communication method of any of claims 1 to 18, wherein in response to that

the LP-WUS is preceded with a preamble, the preamble satisfies at least one of:

an OOK parameter of the preamble is equal to or larger than an OOK parameter of the
LP-WUS;

an OOK symbol length of the preamble is less than an OOK symbol length of the LP-
WUS;

the preamble indicates a number of codepoints indicated by the LP-WUS;

the preamble indicates a number of subgroups indicated by the LP-WUS;

the preamble indicates a LP-WUS indication is based on a bitmap or a codepoint;

the preamble comprises at least one binary or OFDM sequence;

the preamble comprises at least one binary or OFDM sequence, wherein the at least one
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binary or OFDM sequence is the same as a low power synchronization signal, LP-
SS or is a subset of sequences comprised by a LP-SS; or

the preamble indicates a method of paging monitoring;

wherein the OOK parameter is used to determine a number of OOK symbols in an OFDM

symbol, or the OOK symbol length.

20. The wireless communication method of any of claims 1 to 19, wherein in response to that
OFDM sequences overlaid on an OOK symbol of the LP-WUS, the OFDM sequences is

determined by at least one parameter.

21. The wireless communication method of claim 20, wherein the at least one parameter
comprises at least one of a OOK parameter, a Subcarrier Spacing, SCS, a beam index, a
LP-WUS occasion index, or a LP-WUS monitoring occasion index, a repetition number,

a slot index, a PO index, a PF index, or a system frame number, SFN.

22. The wireless communication method of claim 20 or 21, wherein the OFDM sequences
satisfy at least one of:
a length of the OFDM sequences is determined by the at least one parameter;
a root index of the OFDM sequences is determined by the at least one parameter;
a cyclic shift of the OFDM sequences is determined by the at least one parameter; or

a format of the OFDM sequences is determined by the at least one parameter.

23. The wireless communication method of any of claims 1 to 22, wherein the LP-WUS
satisfies at least one of:

the LP-WUS has a Quasi-Co-Location, QCL, relationship with at least one of a
Synchronization Signal/Physical Broadcast Channel Block, SSB, a Cell-Defining
Synchronization Signal/Physical Broadcast Channel Block, CD-SSB, a Tracking
Reference Signal, TRS, a Non-Cell-Defining Synchronization Signal/Physical Broadcast
Channel Block, NCD-SSB, or a channel status information reference signal, CSI-RS, a

low power synchronization signal, LP-SS; or
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the TCI state of LP-WUS is determined by at least one of a LP-WUS occasion index, a LP-
WUS monitoring occasion index, a Control Resource Set, CORESET, ID, a Search space
ID, a bandwidth part, BWP, ID, or a Cell ID.

24. The wireless communication method of claim 23, wherein the LP-WUS has a QCL
relationship with at least one of CD-SSB, TRS, NCD-SSB, CSI-RS with type C or type
D, and/or
wherein the LP-WUS has a QCL relationship with an LP-SS with type A or type B.

25. The wireless communication method of claim 23 or 24, wherein a Transmission
Configuration Indication, TCI, state of the LP-WUS is determined by at least one of a
Medium Access Control Control Element, MAC CE, Radio Resource Control, RRC

signaling, or Downlink Control Information, DCI.

26. A wireless communication method comprising:
transmitting, by a wireless communication node to a wireless communication terminal, a
low power wake-up signal, LP-WUS, to trigger a behavior, wherein the behavior
comprises the wireless communication terminal waking up, the wireless
communication terminal monitoring a control channel and/or the wireless

communication terminal starting a timer.

27. The wireless communication method of claim 26, wherein the LP-WUS indicates one or
more subgroups, and the one or more subgroups are indicated based on at least one of:
a configuration comprising at least one of a number of codepoints or bitmap in the LP-
WUS, a payload size of the LP-WUS, a length of one codepoint, a maximum number of
subgroups per paging occasion, PO, or a number of subgroups for one codepoint;
one or more codepoints indicating the one or more subgroups;
one codepoint with 8 bits or 16 bits indicating one subgroup; or

one or two codepoints with 4bits or 8bits indicating one, two or four subgroups.
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28. The wireless communication method of claim 27, wherein the one or more codepoints
indicating the one or more subgroups comprising:
a first codepoint and a second codepoint after the first codepoint indicates the same
subgroup; or

a first codepoint and a second codepoint indicates the different subgroup.

29. The wireless communication method of claim 28, wherein the first codepoint and the
second codepoint after the first codepoint indicates the same subgroup in response to that
an indicated number of subgroups in the LP-WUS is less than a configured number of

codepoints.

30. The wireless communication method of any of claims 27 to 29, wherein the LP-WUS
satisfies at least one of:
the one or more codepoints are increasing or decreasing based on an indicated number of
subgroups in LP-WUS; or
a n-th indication indicating a n-th subgroup is based on a (n-1)-th indication indicating a

(n-1)-th subgroup.

31. The wireless communication method of claim 26, wherein the LP-WUS indicates one or

more subgroups, and the one or more subgroups are indicated based on at least one of:

a subgroup indication;

a group indication, wherein a group includes one or more subgroups;

an association indication, wherein the association indication is to determine a
corresponding group for a subgroup indication; or

a configuration indicating a maximum number of subgroups based on at least one PO, a
number of groups based on at least one PO, a number of subgroups per group, a
number of bits for a group bitmap, a codepoint length or size, and/or a payload size

of the LP-WUS.

32. The wireless communication method of claim 31, wherein the group indication comprises
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at least one of:
a 4-bits or 8-bits group indication;
a group indication with a bitmap; or

a group indication with a 4-bits or 8-bits bitmap.

33. The wireless communication method of claim 31 or 32, wherein the subgroup indication
comprises at least one of:

a 2-bit, 3-bits, 4-bits, 5-bits, 6-bits or §-bits subgroup indication;

a subgroup indication based on an index; or

a subgroup indication based on at least one group and/or at least one PO.

34. The wireless communication method of claim 26, wherein a number of subgroups
indicated by the LP-WUS is {1,8}, {1,16},{1,2,7,8},
{1,2,16,16},{1,2,3,4,8},{1,2,3,14,15,16} or the number of subgroups indicated by the
LP-WUS comprises at least one of {1,2,3,4,5,6,7,8, 12,13,14,15, 16}.

35. The wireless communication method of claim 26, wherein the LP-WUS indicates one or

more subgroups based on an indication state of the LP-WUS.

36. The wireless communication method of claim 35, wherein the indication state is
determined based on at least one of:
a maximum number of subgroups per PO;
a number of subgroups;
an offset;
a subgroup index; or

a predetermined value or a predetermined value based on a number of subgroups.

37. The wireless communication method of claim 26 or 31, wherein the LP-WUS indicate

all subgroups.
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38. The wireless communication method of claim 37, wherein the all subgroups comprises at
least one of:

all subgroups in a group;

all subgroups for at least one PO or PF;

all subgroups based on a LP-WUS occasion or a LP-WUS monitoring occasion, wherein
the LP-WUS occasion includes one or more monitoring occasions;

all subgroups in a paging cycle; or

all subgroups for at least one cell, at least one cell group, at least one DRX group, at least

one frequency range.

39, The wireless communication method of claim 37 or 38, wherein the LP-WUS indicates
the all subgroups in response to at least one of:
the LP-WUS comprises a pre-determined indication; or

the LP-WUS is monitored or received at a location.

40. The wireless communication method of claim 39, wherein the pre-determined indication
comprises at least one of:
a bitmap with a pre-determined value;
an indication state with a pre-determined value; or

an indication state with one or more predetermined sequences.

41. The wireless communication method of claim 39 or 40, wherein the location is
determined by at least one of:
a preamble before the LP-WUS,
a periodicity,
an offset, or

a LP-WUS occasion index or LP-WUS monitoring occasion index.

42. The wireless communication method of any of claims 26 to 41, wherein the LP-WUS

satisfies at least one of:
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the LP-WUS is configured based on one or more group of cells, one or more frequency
ranges, or one or more Discontinuous Reception, DRX, groups;

the LP-WUS triggers one or more terminals in one or more DRX groups to start a timer
or monitor a control channel;

the LP-WUS triggers one or more terminals in one or more cell groups, one or more cells,
or one or more frequency ranges to start a timer or monitoring a control channel;

the LP-WUS triggers terminals in all cell groups, all cells, or all DRX groups to start a
first timer or monitoring a first control channel; or

the LP-WUS triggers terminals in one or more cell groups, one or more cells, or one or

more DRX groups to start a second timer or monitoring a second control channel.

The wireless communication method of any of claims 26 to 42, wherein the LP-WUS

satisfies at least one of:

1 bit in the LP-WUS triggers the behavior for a first DRX group and second DXR group;

2 bits in the LP-WUS trigger the behavior for the first DRX group and second DXR
group;

1 bit in the LP-WUS triggers the behavior for the cells in first frequency range and cells
in second frequency range;

2 bits in the LP-WUS trigger the behavior for the cells in first frequency range and cells
in second frequency range;

1 bit in the LP-WUS triggers the behavior for the first group of cells and second group
of cells;

2 bits in the LP-WUS trigger the behavior for the first group of cells and second group
of cells;

X bits with a bitmap in the LP-WUS trigger the behavior for X DRX groups, X frequency
ranges, or X groups of cells, wherein X is a positive integer;

a number of bits in the LP-WUS to trigger the behavior is based on the number of DRX
groups or frequency ranges, or groups of cells; or

anumber of bits in the LP-WUS to trigger the behavior is based on a specific DRX group,

frequency range, group of cells.
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The wireless communication method of any of claims 26 to 43, wherein in response to

that the LP-WUS is preceded with a preamble, the preamble satisfies at least one of:

an OOK parameter of the preamble is equal to or larger than an OOK parameter of the
LP-WUS;

an OOK symbol length of the preamble is less than an OOK symbol length of the LP-
WUS;

the preamble indicates a number of codepoints indicated by the LP-WUS;

the preamble indicates a number of subgroups indicated by the LP-WUS;

the preamble indicates a LP-WUS indication is based on a bitmap or a codepoint;

the preamble comprises at least one binary or OFDM sequence;

the preamble comprises at least one binary or OFDM sequence, wherein the at least one
binary or OFDM sequence is the same as a low power synchronization signal, LP-
SS or is a subset of sequences comprised by a LP-SS; or

the preamble indicates a method of paging monitoring;

wherein the OOK parameter is used to determine a number of OOK symbols in an OFDM

symbol, or the OOK symbol length.

The wireless communication method of any of claims 26 to 44, wherein in response to
that OFDM sequences overlaid on an OOK symbol of the LP-WUS, the OFDM

sequences is determined by at least one parameter.

46. The wireless communication method of claim 45, wherein the at least one parameter

47.

comprises at least one of a OOK parameter, a Subcarrier Spacing, SCS, a beam index, a
LP-WUS occasion index, or a LP-WUS monitoring occasion index, a repetition number,

a slot index, a PO index, a PF index, or a system frame number, SFN.

The wircless communication method of claim 45 or 46, wherein the OFDM sequences
satisty at least one of:
a length of the OFDM sequences 1s determined by the at least one parameter;

a root index of the OFDM sequences is determined by the at least one parameter;
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a cyclic shift of the OFDM sequences is determined by the at least one parameter; or

a format of the OFDM sequences is determined by the at least one parameter.

48. The wireless communication method of any of claims 26 to 47, wherein the LP-WUS
satisfies at least one of:

the LP-WUS has a Quasi-Co-Location, QCL, relationship with at least one of a
Synchronization Signal/Physical Broadcast Channel Block, SSB, a Cell-Defining
Synchronization Signal/Physical Broadcast Channel Block, CD-SSB, a Tracking
Reference Signal, TRS, a Non-Cell-Defining Synchronization Signal/Physical Broadcast
Channel Block, NCD-SSB, or a channel status information reference signal, CSI-RS, a
low power synchronization signal, LP-SS; or

the TCI state of LP-WUS is determined by at least one of a LP-WUS occasion index, a LP-
WUS monitoring occasion index, a Control Resource Set, CORESET, ID, a Search space
ID, a bandwidth part, BWP, ID, or a Cell ID.

49. The wireless communication method of claim 48, wherein the LP-WUS has a QCL
relationship with at least one of CD-SSB, TRS, NCD-SSB, CSI-RS with type C or type
D, and/or
wherein the LP-WUS has a QCL relationship with an LP-SS with type A or type B.

50. The wireless communication method of claim 48 or 49, wherein a Transmission
Configuration Indication, TCI, state of the LP-WUS is determined by at least one of a
Medium Access Control Control Element, MAC CE, Radio Resource Control, RRC

signaling, or Downlink Control Information, DCI.

51. A wireless communication terminal, comprising:
a communication unit; and
a processor configured for: receiving, via the communication unit from a wireless
communication node, a low power wake-up signal, LP-WUS; and triggering a

behavior based on the LP-WUS, wherein the behavior comprises the wireless
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communication terminal waking up, the wireless communication terminal
monitoring a control channel and/or the wireless communication terminal starting

a timer.

The wireless communication terminal of claim 51, wherein the processor is further

configured to perform a wireless communication method of any of claims 2 to 25.

A wireless communication node, comprising:

a communication unit; and

a processor configured for: transmitting, via the communication unit to a wireless
communication terminal, a low power wake-up signal, LP-WUS, to trigger a
behavior, wherein the behavior comprises the wireless communication terminal
waking up, the wireless communication terminal monitoring a control channel

and/or the wireless communication terminal starting a timer.

The wireless communication node of claim 53, wherein the processor is further

configured to perform a wireless communication method of any of claims 27 to 50.

A computer program product comprising a computer-readable program medium code

stored thereupon, the code, when executed by a processor, causing the processor to

implement a wireless communication method recited in any one of claims 1 to 50.
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