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(57) Abstract: Embodiments of the present application relate to a
method and apparatus for multicast and broadcast services (MBS). An
exemplary method includes: determining an association identity (ID)
for associating a common layer entity with a first lower layer entity for
a multicast data radio bearer (M-DRB) and a second lower layer enti-
ty for a unicast data radio bearer (U-DRB); and transmitting configu-
ration information including the association ID. Embodiments of the
present application can support dynamic change between the point to
multipoint (PTM) mode mode and the point to point (PTP) mode mode
while providing lossless and seamless transitions and/or handover be-
tween the PTM mode and the PTP mode.
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METHOD AND APPARATUS FOR MULTICAST AND BROADCAST
SERVICES

TECHNICAL FIELD

[0001] Embodiments of the present application generally relate to wireless
communication technology, especially to a method and apparatus for multicast and

broadcast services (MBS).

BACKGROUND

[0002] In new radio (NR) Rel-17, the MBS plans to focus on a small area mixed
mode multicast (also referred to as Objective A in the TR 23.757). The Objective A
is about enabling general MBS services over 5G system (5GS) and the identified use
cases that could benefit from this feature. These use cases include but are not
limited to: public safety and mission critical, vehicle to everything (V2X) applications,
transparent internet protocol version 4 (IPv4)/internet protocol version 6 (IPv6)
multicast delivery, internet protocol television (IPTV), software delivery over
wireless, group communications and internet of things (IoT) applications. In these
use cases, the requirements for service continuity and reliability have changed. In
order to support the above requirements, one objective introduced in RP-201038 is:
specify support for dynamic change of Broadcast/Multicast service delivery between
multicast (for example, point to multipoint (PTM) mode) and unicast (for example,

point to point (PTP) mode) with service continuity for a given user equipment (UE).

[0003] Given the above, the industry desires an improved technology for multicast
and broadcast services, so as to support dynamic change between the PTM mode and
the PTP mode while providing lossless and seamless transitions and/or handover

between the PTM mode and the PTP mode.

SUMMARY OF THE APPLICATION
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[0004] Some embodiments of the present application at least provide a technical

solution for multicast and broadcast services.

[0005] According to some embodiments of the present application, a method may
include: determining an association identity (ID) for associating a common layer
entity with a first lower layer entity for a multicast data radio bearer (M-DRB) and a
second lower layer entity for a unicast data radio bearer (U-DRB); and transmitting

configuration information including the association ID.

[0006] According to some other embodiments of the present application, a method
may include: receiving configuration information including an association ID for
associating a common layer entity with a first lower layer entity for a M-DRB and a
second lower layer entity for a U-DRB; and configuring at least one of the common
layer entity, the first lower layer entity, and the second lower layer entity based on the

configuration information.

[0007] According to some other embodiments of the present application, an
apparatus may include: a common packet data convergence protocol (PDCP) entity; a
first radio link control (RLC) entity for a M-DRB; and at least one second RLC entity,
wherein each of the at least one second RLC entity is associated with a U-DRB of a

UE.

[0008] According to some other embodiments of the present application, an
apparatus may include: a common PDCP entity; a first RLC entity for an M-DRB;
and a second RLC entity for a U-DRB, wherein the common PDCP entity is
associated with the first RLC entity and the second RLC entity.

[0009] Some embodiments of the present application also provide an apparatus,
include: at least one non-transitory computer-readable medium having computer
executable instructions stored therein, at least one receiver; at least one transmitter;
and at least one processor coupled to the at least one non-transitory computer-readable
medium, the at least one receiver and the at least one transmitter. The computer
executable instructions are programmed to implement any method as stated above
with the at least one receiver, the at least one transmitter and the at least one

Processor.
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[0010] Embodiments of the present application provide a technical solution for for
multicast and broadcast services.  Accordingly, embodiments of the present
application can support dynamic change between the PTM mode and the PTP mode
while providing lossless and seamless transitions and/or handover between the PTM

mode and the PTP mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order to describe the manner in which advantages and features of the
application can be obtained, a description of the application is rendered by reference
to specific embodiments thereof, which are illustrated in the appended drawings.
These drawings depict only example embodiments of the application and are not

therefore to be considered limiting of its scope.

[0012] FIG. 1 is a schematic diagram illustrating an exemplary wireless
communication system 100 according to some embodiments of the present

application;

[0013] FIG. 2 is a flow chart illustrating a method for MBS according to some other

embodiments of the present application;

[0014] FIG. 3 illustrates an example of configuring an association ID according to

some embodiments of the present application;

[0015] FIG. 4 illustrates another example of configuring an association ID according

to some embodiments of the present application;

[0016] FIG. 5 illustrates another example of configuring an association ID according

to some embodiments of the present application;

[0017] FIG. 6 illustrates an example of a protocol structure of a BS according to

some embodiments of the present application;

[0018] FIG. 7 illustrates another example of a protocol structure of a BS according

to some other embodiments of the present application;

3
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[0019] FIG. 8 illustrates an example of a PDCP entity of a BS according to some

embodiments of the present application;

[0020] FIG. 9 illustrates another example of a PDCP entity of a BS according to

some embodiments of the present application;

[0021] FIG. 10 illustrates yet another example of a PDCP entity of a BS according to

some embodiments of the present application;

[0022] FIG. 11 is a flow chart illustrating a method for MBS according to some

other embodiments of the present application;

[0023] FIG. 12 illustrates an example of a protocol structure of a UE according to

some embodiments of the present application;

[0024] FIG. 13 illustrates another example of a protocol structure of a UE according

to some other embodiments of the present application;

[0025] FIG. 14 illustrates an example of a PDCP entity of a UE according to some

embodiments of the present application;

[0026] FIG. 15 illustrates a simplified block diagram of an apparatus for MBS

according to some embodiments of the present application; and

[0027] FIG. 16 illustrates a simplified block diagram of an apparatus for MBS

according to some other embodiments of the present application.

DETAILED DESCRIPTION

[0028] The detailed description of the appended drawings is intended as a
description of the currently preferred embodiments of the present application and is
not intended to represent the only form in which the present application may be
practiced. It is to be understood that the same or equivalent functions may be
accomplished by different embodiments that are intended to be encompassed within

the spirit and scope of the present application.

4
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[0029] Reference will now be made in detail to some embodiments of the present
application, examples of which are illustrated in the accompanying drawings. To
facilitate understanding, embodiments are provided under specific network
architecture and new service scenarios, such as 3GPP 5G, 3GPP LTE Release 8 and so
on. Persons skilled in the art know very well that, with the development of network
architecture and new service scenarios, the embodiments in the present application are

also applicable to similar technical problems.

[0030] FIG. 1 is a schematic diagram illustrating an exemplary wireless

communication system 100 according to an embodiment of the present application.

[0031] As shown in FIG. 1, a wireless communication system 100 includes at least
one BS 101 and at least one UE 102. In particular, the wireless communication
system 100 includes one BS 101 and two UEs 102 (e.g., UE 102a and UE 102b) for
illustrative purpose. Although a specific number of BS 101 and UEs 102 are
depicted in FIG. 1, it is contemplated that any number of BSs 101 and UEs 102 may

be included in the wireless communication system 100.

[0032] The BS 101 may also be referred to as an access point, an access terminal, a
base, a macro cell, a node-B, an enhanced node B (eNB), a gNB, a home node-B, a
relay node, or a device, or described using other terminology used in the art. The BS
101 is generally part of a radio access network that may include a controller

communicably coupled to the BS 101.

[0033] The UE(s) 102 may include computing devices, such as desktop computers,
laptop computers, personal digital assistants (PDAs), tablet computers, smart
televisions (e.g., televisions connected to the Internet), set-top boxes, game consoles,
security systems (including security cameras), vehicle on-board computers, network
devices (e.g., routers, switches, and modems), or the like. According to an
embodiment of the present application, the UE 102(s) may include a portable wireless
communication device, a smart phone, a cellular telephone, a flip phone, a device
having a subscriber identity module, a personal computer, a selective call receiver, or
any other device that is capable of sending and receiving communication signals on a
wireless network. In some embodiments, the UE 102(s) may include wearable

devices, such as smart watches, fitness bands, optical head-mounted displays, or the
5
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like. Moreover, the UE 102(s) may be referred to as a subscriber unit, a mobile, a
mobile station, a user, a terminal, a mobile terminal, a wireless terminal, a fixed
terminal, a subscriber station, a user terminal, or a device, or described using other

terminology used in the art.

[0034] The wireless communication system 100 is compatible with any type of
network that is capable of sending and receiving wireless communication signals.
For example, the wireless communication system 100 is compatible with a wireless
communication network, a cellular telephone network, a time division multiple access
(TDMA)-based network, a code division multiple access (CDMA)-based network, an
orthogonal frequency division multiple access (OFDMA)-based network, an LTE
network, a 3GPP-based network, a 3GPP 5G network, a satellite communications

network, a high altitude platform network, and/or other communications networks.

[0035] The BS 101 may transmit a same MBS data to the UE 102a and UE 102b.
For example, the MBS data may be transmitted to the UE 102a and UE 102b via a
PTM mode. In another example, the MBS data may be respectively transmitted to
the UE 102a and UE 102b via a PTP mode. In NR Rel-17, one objective is
specifying support for dynamic change of Broadcast/Multicast service delivery
between multicast (PTM) and unicast (PTP) with service continuity for a given UE.
In order to support a dynamic and seamless and lossless switching between the PTM
transmission and the PTP transmission, a radio access network (RAN) based solution
needs to be considered. The RAN based solution should solve the following
problems: 1) how to support dynamic change of PTM mode and PTP mode within
RAN; and 2) How to provide lossless and seamless transitions and/or handover

between PTM mode and PTP mode within RAN.

[0036] Accordingly, embodiments of the present application provides a technical
solution for MBS, which can support dynamic change between the PTM mode and the
PTP mode while providing lossless and seamless transitions and/or handover between
the PTM mode and the PTP mode. More details on embodiments of the present
application will be illustrated in the following text in combination with the appended

drawings.

[0037] FIG. 2 is a flow chart illustrating a method for MBS according to some
6
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embodiments of the present application. The method may be performed by a BS

(e.g.,aBS 101 as shown in FIG. 1).

[0038] In the exemplary method shown in FIG. 2, in step 202, a BS 101 may
determine an association ID for associating a common layer entity with a first lower
layer entity, such as a lower layer entity for a M-DRB, and a second lower layer entity,
such as a lower layer entity for a U-DRB. In some embodiments, the first lower
layer entity may refer to a lower layer entity for a U-DRB, and the second lower layer
entity, such as a lower layer entity for an M-DRB. In some embodiments, the
association ID may also be used for associating the M-DRB and the U-DRB. For
example, the association ID is used for associating a multicast RLC bearer and a
unicast RLC bearer, wherein the multicast RLC bearer and the unicast RLC bearer

may have the same common layer entity.

[0039] The M-DRB may refer to a radio bearer or an RLC bearer for data
transmission via a PTM mode. The M-DRB is scrambled by a group radio network
temporary identifier (G-RNTI) in at least one cell. The M-DRB can also be named
as multicast radio bearer (MRB). The U-DRB may refer to a radio bearer or an RLC
bearer for data transmission via a PTP mode. The U-DRB is scrambled by a cell
radio network temporary identifier (C-RNTI). The U-DRB can also be named as
data radio bearer (DRB). It is also possible to consider same way for singling radio
bearer (SRB). For example, the M-DRB can be replaced by M-SRB, which may refer
to a radio bearer or an RLC bearer for signaling transmission via a PTM mode. The
U-DRB can be replaced by U-SRB, which may refer to a radio bearer or an RLC

bearer for signaling transmission via a PTP mode.

[0040] After determining the association ID, in step 204, the BS 101 may transmit
configuration information including the association ID to a UE 102 (e.g., a UE 102a
or a UE 102b). According to some embodiments of the present application, the
configuration information may include at least one of: information for configuring the
common layer entity, information for configuring the first lower layer entity, and
information for configuring the second lower layer entity. With the associated ID, the
common layer entity, the first lower layer entity, and the second lower layer entity are

associated for data transmission of a same MBS traffic.
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[0041] According to some embodiments of the present application, the association
ID may be transmitted to a UE 102 in a radio resource control (RRC) reconfiguration

message.

[0042] According to some embodiments of the present application, the common
layer entity may include a sequence numbering function. The sequence numbering
function may include at least one of following functions: sequence number allocation

for each packet, packets re-ordering and packet duplication.

[0043] According to some embodiments of the present application, the common
layer may include a PDCP entity, the first lower layer entity may include a first RLC

entity, and the second lower layer entity may include a second RLC entity.

[0044] In an embodiment of the present application, the association ID may include
one of the followings: an M-DRB ID, a U-DRB ID, a logical channel ID (LCID), a
temporary mobile group identifier (TMGI), a G-RNTI; and any other ID (for example,
a new ID different from the above IDs) which is used to identify the association. In
this embodiment, the association ID should be unique in a cell or in a multicast area
including at least one cell. Accordingly, if the association ID is a a U-DRB ID, the
U-DRB ID may be a specific U-DRB ID for identifying the association and is
different from the U-DRB ID of the UE 102. Similarly, if the association ID is a
LCID, the LCID may be a specific LCID for identifying the association and is
different from the LCID of the UE 102. For example, the specific LCID index and
values may be represented by the following table as specified in 3GPP standard
document TS38.321. In the table, each LCID index may have a corresponding
identity of the logical channel of MBS.

Index LCID values
30-35 Identity of the logical
channel of MBS

[0045] In this embodiment, the association ID may be included in first configuration
information for the PDCP entity, in second configuration information or the first RLC

entity, and in third configuration information for the second RLC entity.

[0046] For example, FIG. 3 illustrates an example of configuring an association ID

8



WO 2022/016518 PCT/CN2020/104478

according to some embodiments of the present application.

[0047] As shown in FIG. 3, the first configuration information for the PDCP entity
may be a RadioBearerConfig information element (IE) which at least includes a
SDAP-config for configuring service data adaptation protocol (SDAP) and a
PDCP-config for configuring the PDCP.

[0048] The second configuration information for the first RLC entity may be a
CellGroupConfigforM-DRB 1E, which includes a RLC-BearerConfig (M-DRB ID,
LCID1) for configuring the first RLC entity for the M-DRB, a MAC-CellGroupConfig
for configuring a medium access control (MAC) layer for the M-DRB, and a
PHY-CellGroupConfig for configuring a PHY layer for the M-DRB.

[0049] The third configuration information for the second RLC entity may be a
CellGroupConfigforU-DRB-UEI02 1E, which includes a RLC-BearerConfig (U-DRB
ID, LCID2) for configuring the second RLC entity for the U-DRB, a
MAC-CellGroupConfig for configuring a MAC layer for the U-DRB, and a
PHY-CellGroupConfig for configuring a PHY layer for the U-DRB.

[0050] As shown in FIG. 3, all of the RadioBearerConfig 1E, the
CellGroupConfigforM-DRB 1E, and the CellGroupConfigforU-DRB-UEI02 1E
include the association ID, such that the UE 102 may associate the PDCP entity with
the first RLC and the second RLC after receiving the above three IEs and furthermore
the UE 102 may also associate the first RLC and the second RLC.

[0051] According to the above embodiment of the present application, the
RadioBearerConfig 1E and CellGroupConfig 1E as specified in 3GPP standard
documents may change. For example, the association ID may be added to the above

two IEs as follows.
RadioBearerConfig 1E

-- ASNISTART
-- TAG-RADIOBEARERCONFIG-START

RadioBearerConfig ::= SEQUENCE {
mrb-ToAddModlList MRB-ToAddModl ist
QPTIONAL.,
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MRB-ToAddModList ::= SEQUENCE (SIZE (1..maxDRB)) OF
MRB-ToAddMod

MRB-ToAddMod :;= SEQUENCE {

AssociationlD INTEGER (0..xxxx),

pdep-Config PDCP-Config OPTIONAL,
-- Cond PDCP
}
}

CellGroupContig IE

CellGroupConfig ::= SEQUENCE {

rle-BearerToAddModl ist SEQUENCE (SIZE(1..maxLC-1D)) OF
RLC-BearerConfig = PTIONAL,

RLC-BearerConfig ::— SEQUENCE {
logicalChannelldentity LogicalChannelldentity,
AssociationID INTEGER (0..xxxx),

}

[0052] In another embodiment of the present application, the association ID may
include an M-DRB ID of the M-DRB and a U-DRB ID of the U-DRB. In this
embodiment, the BS 101 may use the M-DRB ID and the U-DRB ID of the UE 102 as

the association ID.

[0053] In this embodiment, the association ID may be included in fourth
configuration information for the PDCP entity and in fifth configuration information

for the first RLC entity and the second RLC entity.

[0054] In an embodiment of the present application, the fourth or fifth configuration
information may include an activation indication indicating whether the M-DRB, the
U-DRB or both are used. In another embodiment of the present application, the
fourth or fifth configuration information may include a switch indication indicating
switching from the M-DRB to the U-DRB or switching from the U-DRB to the

M-DRB.
10
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[0055] For example, FIG. 4 illustrates an example of configuring an association ID

according to some embodiments of the present application.

[0056] As shown in FIG. 4, the fourth configuration information for the PDCP entity
may be a RadioBearerConfig 1E which at least includes a PDCP-config for
configuring the PDCP entity.

[0057] The fifth configuration information for the first RLC entity and the second
RLC entity may be a CellGroupConfig 1E, which at least includes a
RLC-BearerConfig-M-DRB for configuring the first RLC entity for the M-DRB and a
RLC-BearerConfig-U-DRB for configuring the second RLC entity for the U-DRB.

[0058] As shown in FIG. 4, both the RadioBearerConfig 1E and the
CellGroupConfig 1E include the M-DRB 1D of the M-DRB and a U-DRB ID of the
U-DRB as the association ID, such that the UE 102 may associate the PDCP entity
with the first RLC and the second RLC after receiving the above IEs.

[0059] In the example of FIG. 4, the CellGroupConfig 1E also includes an activation
leg indication (both, M-DRB, U-DRB) for indicting whether the M-DRB, the U-DRB
or both are used. Moreover, the CellGroupConfig IE also includes a switch
indication (to U-DRB, to M-DRB) for indicating switching from the M-DRB to the
U-DRB or switching from the U-DRB to the M-DRB.

[0060] According to the above embodiment of the present application, the
RadioBearerConfig 1E and CellGroupConfig 1E as specified in 3GPP standard
documents may change. For example, the association ID may be added to the

RadioBearerConfig 1E as follows.

RadioBearerConfig information element

MRB-ToAddMaod ::= SEQUENCE {
AssociationlD SEQUENCE {
mRB-1D MRB-ID/LCID,
dRB-1D DRB-ID/LCID
}
pdcp-Conlig PDCP-Conlig OPTIONAL.,

-~ Cond PDCP

11
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[0061] In yet another embodiment of the present application, the CellGroupConfig
IE may only include a RLC-BearerConfig-M-DRB IE or a RLC-BearerConfig-U-DRB
IE. 1If only the RLC-BearerConfig-M-DRB 1E is configured, the UE shall use the
M-DRB with the corresponding configuration such as PDCP-Config and
RLC-BearerConfig-M-DRB to receive the data transmission. If only the
RLC-BearerConfig-U-DRB 1E is configured, the UE shall use the DRB with the
corresponding configuration such as PDCP-Config and RLC-BearerConfig-U-DRB to

receive the data transmission.

[0062] According to some other embodiments of the present application, the
common layer may include at least one of a PDCP entity, a RLC entity, and a MAC
entity, the first lower layer entity may include a first physical (PHY) entity, and the
second lower layer entity may include a second PHY entity. It is also possible that
the common layer may include at least one of PDCP entity, a RLC entity, a MAC
entity and a higher part of PHY entity, and the first lower layer entity may include a
first lower part of PHY entity, and the second lower layer entity may include a second

lower part of PHY entity.

[0063] In an embodiment of the present application, the association ID may be
included in sixth configuration information for a radio bearer and in seventh

configuration information for a cell group.

[0064] For example, FIG. 5 illustrates an example of configuring an association ID

according to some embodiments of the present application.

[0065] As shown in FIG. 5, the sixth configuration information for the radio bearer
may be a RadioBearerConfig 1E which at least includes a PDCP-config for
configuring the PDCP entity.

[0066] The seventh configuration information for the cell group may be a
CellGroupConfig 1E, which at least includes a RLC-BearerConfig IE for configuring
the RLC entity, a MAC-CellgroupConfig 1E for configuring the MAC entity, a
PHY-CellGroupConfig-M-DRB IE for configuring the first physical entity for the
M-DRB and a PHY-CellGroupConfig-U-DRB IE for configuring the second physical

entity for the U-DRB.
12
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[0067] As shown in FIG. 5, both the RadioBearerConfig 1E and the
CellGroupConfig 1E include the association ID (for example, the M-DRB ID or a
specific LCID), such that the UE 102 may associate at least one of a PDCP entity, a
RLC entity, and a MAC entity with the two physical entities after receiving the above
IEs.

[0068] According to some embodiments of the present application, the BS 101 may
include: a common layer entity; a first lower entity for a M-DRB; and at least one
second lower layer entity, wherein each of the at least one second lower layer entity is
associated with a U-DRB of a UE, wherein the common layer entity is associated with

the first lower entity for the M-DRB and the at least one second lower entity.

[0069] In an embodiment of the present application, the common layer entity may
include at least one of a PDCP entity, a RLC entity, and a MAC entity, the first lower
layer entity may include a first PHY layer, and the at least one second lower entity
may include at least one second PHY entity. In this embodiment, the BS 101 may
include: a PDCP entity, a RLC entity, a MAC entity, a PHY entity for an M-DRB; and
at least one PHY entity for at least one U-DRB, wherein each of the at least one PHY
entity is associated with a U-DRB of a UE. It is also possible that the common layer
may include at least one of PDCP entity, a RLC entity, a MAC entity and a higher part
of PHY entity, and the first lower layer entity may include a first lower part of PHY
entity, and the at least one second lower layer entity may include at least one second

lower part of PHY entity.

[0070] For example, FIG. 6 illustrates an example of a protocol structure of a BS

according to some embodiments of the present application.

[0071] As shown in FIG. 6, the protocol structure of a BS (e.g., BS 102) may
include a PDCP entity, a RLC entity, and a MAC entity. The PDCP entity, RLC
entity, and the MAC entity may be associated with a PHY entity for an M-DRB and
two PHY entities for two U-DRBs, where one PHY entity is associated with a U-DRB
of UE 102a, and the other PHY entity is associated with a U-DRB of UE 102b. In
FIG. 6, the M-DRB, the U-DRB of UE 102a, and the U-DRB of UE 102b may have a
same LCID, for example, a specific LCID which can be used for both the M-DRB and
all the U-DRB(s). In the physical layer, the M-DRB is scrambled by a G-RNTI, the
13
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U-DRB of UE 102a is scrambled by a C-RNTI of UE102a, and the U-DRB of UE
102b is scrambled by a C-RNTI of UE102b.

[0072] In yet another embodiment of the present application, the common layer
entity may include a PDCP entity, the first lower layer entity may include a first RLC
entity, and the at least one second lower entity may include at least one second RLC
entity. In this embodiment, the BS 101 may include: a common PDCP entity; a RLC
entity for an M-DRB; and at least one RLC entity for at least one U-DRB, wherein
each of the at least one RLC entity is associated with a U-DRB of a UE.

[0073] For example, FIG. 7 illustrates an example of a protocol structure of a BS

according to some embodiments of the present application.

[0074] As shown in FIG. 7, the protocol structure of a BS (e.g., BS 102) may
include a common PDCP entity, the common PDCP entity may be associated with one
RLC entity for an M-DRB and two RLC entities for two U-DRBs, one RLC entity is
associated with a U-DRB of UE 102a, the other RLC entity is associated with a
U-DRB of UE 102b. Each of the three RLC entities may be associated with a
corresponding PHY entity.

[0075] In FIG. 7, the protocol structure of the BS 102 may include one MAC entity.
The M-DRB has a specific LCID (for example, LCID1), which is unique in a cell or
in a multicast area (e.g., a list of cells) including at least one cell. Each U-DRB may
have a corresponding LCID. For example, the U-DRB of UE 102a may have a
LCID2, the U-DRB of UE 102b may have a LCID3. In the physical layer, the
M-DRB is scrambled by a G-RNTI, the U-DRB of UE 102a is scrambled by a
C-RNTTI of UE102a, and the U-DRB of UE 102b is scrambled by a C-RNTI of
UE102b. In some other embodiments, the M-DRB, U-DRB of UE102a, and U-DRB
of UE 102b may have a same specific LCID.

[0076] Persons skilled in the art can understand that two RLC entities for two UEs
are only for illustrative purposes. According to some other embodiments of the
present application, the BS 101 may have at least one RLC entity, each RLC entity is
associated with a U-DRB of a UE, has a corresponding LCID, and is associated with a

PHY entity.
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[0077] In the above embodiments, a common PDCP entity is used for M-DRB and
at least one U-DRB. The biggest advantage of the common PDCP entity which has
a same sequence numbering function is to provide the service continuity when

switching between the M-DRB and the U-DRB.

[0078] In order to provide lossless switching between M-DRB and U-DRB, some
embodiments of the present application provides the functionalities of the common

PDCP entity.

[0079] In an embodiment of the present application, the common PDCP entity may
first allocate a COUNT value or a sequence number for a PDCP service data unit
(SDU). Then, the common PDCP entity may duplicate the PDCP SDU into a
plurality of PDCP SDUs, wherein the plurality of PDCP SDUs may include a first
PDCP SDU for the M-DRB and at least one second PDCP SDU for at least one
U-DRB, and wherein each of the at least one second PDCP SDU is associated a
U-DRB of a UE.

[0080] After that, in the case that a header compression function is configured in the
common PDCP entity, the common PDCP entity may perform a head compression to

each of the plurality of PDCP SDUs.

[0081] In the case a security function is configured for each U-DRB, for each of the
at least one second PDCP SDU, the common PDCP entity may use the COUNT value
or the sequence number, a security algorithm, and key of a UE associated with a
PDCP SDU to perform an integrity protection and/or a ciphering for the PDCP SDU
to generate a secured PDCP SDU.

[0082] After generating at least one secured PDCP SDU, the common PDCP entity
may add the COUNT value or the sequence number to the first PDCP SDU to
generate a first PDCP protocol data unit (PDU) for the M-DRB, add the COUNT
value or the sequence number to each of the at least one secured PDCP SDU to
generate at least one second PDCP PDU for the at least one U-DRB. After that, the
common PDCP entity may submit the first PDCP PDU to a RLC entity for the
M-DRB, and submit each of the at least one second PDCP PDU to a RLC entity for a

U-DRB of the at least one U-DRB.
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[0083] For example, FIG. 8 illustrates an example of a PDCP entity of a BS (for
example, the BS 102) according to some embodiments of the present application. In
the example of FIG. 8, the common PDCP entity is used for an M-DRB and a U-DRB
of a UE 102 (e.g., UE 102a or UE 102b). In addition, in the example of FIG. 8, the

security function is configured for the U-DRB.

[0084] As shown in FIG. 8, the PDCP entity may include the following

functionalities (also referred to as functional modules).

[0085] Common sequence numbering function: for a PDCP SDU received from an
upper layer than the PDCP layer, the common sequence numbering function may
allocate a COUNT value or sequence number for it. In an embodiment of the
present application, the COUNT value or sequence number may be continuous for a

sequence of PDCP SDUs.

[0086] Duplication function: the duplication function may duplicate the PDCP SDU
into two PDCP SDUs (named PDCP SDU A and PDCP SDU B), the PDCP SDU A is
used for the M-DRB, and the PDCP SDU B is used for the U-DRB of the UE 102.

[0087] Head compression function: the head compression function is an optional
function. In the case that it is configured in the common PDCP entity, the head
compression may be performed for the PDCP SDU A and the PDCP SDU B. In the
case that it is not configured in the common PDCP entity, the common PDCP entity

will not perform the head compression for the PDCP SDU A and the PDCP SDU B.

[0088] Security function (for example, integrity protection function and/or ciphering
function): the security function may perform integrity protection and ciphering of the
PDCP SDU B using the COUNT value or the sequence number associated with the
PDCP SDU B, the security algorithm and key of the UE 102. After that, the PDCP
SDU B is changed to a secured PDCP SDU B.

[0089] Since the security function is not configured for the M-DRB, the PDCP
entity will skip the integrity protection and ciphering for the PDCP SDU A.

[0090] PDCP head adding function: the PDCP head adding function may add the
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same COUNT value or sequence number in the header of the PDCP SDU A and the
secured PDCP SDU B. With the header, the PDCP SDU A is changed to be a PDCP
PDU A and the secured PDCP SDU B is changed to be PDCP PDU B.

[0091] Then, PDCP entity may submit the PDCP PDU A to the associated RLC
entity of the M-DRB, and submits the PDCP PDU B to the associated RLC entity of
the U-DRB of the UE 102.

[0092] FIG. 9 illustrates another example of a PDCP entity of a BS (for example, the
BS 102) according to some embodiments of the present application. Different from
the example of FIG. 8, the common PDCP entity is used for an M-DRB and at least
one U-DRB for at least one UE (e.g., a U-DRB of a UE 102a and a U-DRB of a UE
102b). In addition, in the example of FIG. 9, the security function is configured for
each U-DRB of the at least one U-DRB.

[0093] As shown in FIG. 9, the PDCP entity may include the following

functionalities (also referred to as functional modules).

[0094] Common sequence numbering function: for a PDCP SDU received from an
upper layer than the PDCP layer, the common sequence numbering function may
allocate a COUNT value or sequence number for it. In an embodiment of the
present application, the COUNT value or sequence number may be continuous for a

sequence of PDCP SDUs.

[0095] Duplicating function: the duplicating function may duplicate the PDCP SDU
is into three PDCP SDUs (named PDCP SDU A, PDCP SDU B, and PDCP SDU C),
the PDCP SDU A is used for the M-DRB, the PDCP SDU B is used for the U-DRB of
the UE 102a, and the PDCP SDU C is used for the U-DRB of the UE 102b.

[0096] Head compression function: the head compression function is an optional
function. In the case that it is configured in the common PDCP entity, the head
compression may be performed for the PDCP SDU A, the PDCP SDU B, and the
PDCP SDU C. In the case that it is not configured in the common PDCP entity, the
common PDCP entity will not perform the head compression for the PDCP SDU A,
the PDCP SDU B, and the PDCP SDU C.
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[0097] Security function (for example, integrity protection function and/or ciphering
function): the security function may perform integrity protection and ciphering of the
PDCP SDU B using the COUNT value or the sequence number associated with the
PDCP SDU B, the security algorithm and key of the UE 102a, and perform integrity
protection and ciphering of the PDCP SDU C using the COUNT value or the
sequence number associated with the PDCP SDU C, the security algorithm and key of
the UE 102b. Then, the PDCP SDU B is changed to a secured PDCP SDU B, the
PDCP SDU C is changed to a secured PDCP SDU C.

[0098] Since the security function is not configured for the M-DRB, the PDCP
entity will skip the integrity protection and ciphering for the PDCP SDU A.

[0099] PDCP head adding function: the PDCP head adding function may add the
same COUNT value or sequence number in the header of the PDCP SDU A, the
secured PDCP SDU B, and the PDCP SDU C. With the header, the PDCP SDU A is
changed to be a PDCP PDU A, the secured PDCP SDU B is changed to be PDCP
PDU B, and the secured PDCP SDU C is changed to be PDCP PDU C.

[00100] Then, PDCP entity may submit the PDCP PDU A to the associated RLC
entity of the M-DRB, submit the PDCP PDU B to the associated RLC entity of the
U-DRB of the UE 102a, and submit the PDCP PDU C to the associated RLC entity of
the U-DRB of the UE 102b.

[00101] In another embodiment of the present application, the security function may
be not configured for each U-DRB. In this embodiment, the common PDCP entity

may first allocate a COUNT value or a sequence number for a PDCP SDU.

[00102] After that, in the case that a header compression function is configured in the
common PDCP entity, the common PDCP entity may perform a head compression to

the PDCP SDU.

[00103] Then, the common PDCP entity may add the COUNT value or the sequence
number associated with the PDCP SDU to generate a PDCP PDU. After that, the
common PDCP entity may duplicate the PDCP PDU into a plurality of PDCP PDUs,
wherein the plurality of PDCP PDUs includes a first PDCP PDU for the M-DRB and
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at least one second PDCP PDU for at least one U-DRB, wherein each of the at least
one second PDCP PDU is associated with a U-DRB of a UE.

[00104] After duplicating the plurality of PDCP PDUs, the common PDCP entity may
submit the first PDCP PDU for the M-DRB to a RLC entity for the M-DRB, and
submit each of the at least one second PDCP PDU to a RLC entity for a U-DRB of the
at least one U-DRB.

[00105] For example, FIG. 10 illustrates yet another example of a PDCP entity of a
BS (for example, the BS 102) according to some embodiments of the present
application. In the example of FIG. 10 the common PDCP entity is used for an
M-DRB and at least one U-DRB for at least one UE (e.g., a U-DRB of a UE 102a,
and a U-DRB of a UE 102b, and a U-DRB of a UE 102c (not shown in FIG. 1)). In
addition, in the example of FIG. 10, the security function is not configured for each

U-DRB of the at least one U-DRB.

[00106] As shown in FIG. 10, the PDCP entity may include the following

functionalities (also referred to as functional modules).

[00107] Common sequence numbering function: for a PDCP SDU received from an
upper layer than the PDCP layer, the common sequence numbering function may
allocate a COUNT value or sequence number for it. In an embodiment of the
present application, the COUNT value or sequence number may be continuous for a

sequence of PDCP SDUs.

[00108] Head compression function: the head compression function is an optional
function. In the case that it is configured in the common PDCP entity, the head
compression may be performed for the PDCP SDU. In the case that it is not
configured in the common PDCP entity, the common PDCP entity will not perform

the head compression for the PDCP SDU.

[00109] PDCP head adding function: the PDCP head adding function may add the
COUNT value or sequence number in the header of the PDCP SDU. With the
header, the PDCP SDU is changed to be a PDCP PDU.
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[00110] Duplication function: the duplication function may duplicate the PDCP PDU
into four PDCP SDUs (named PDCP PDU A, PDCP PDU B, PDCP PDU C, and
PDCP PDU D), the PDCP PDU A is used for the M-DRB, the PDCP PDU B is used
for the U-DRB of the UE 102a, the PDCP PDU C is used for the U-DRB of the UE
102b, and the PDCP PDU D is used for the U-DRB of the UE 102c.

[00111] Then, PDCP entity may submit the PDCP PDU A to the associated RLC
entity of the M-DRB, submit the PDCP PDU B to the associated RLC entity of the
U-DRB of the UE 102a, submit the PDCP PDU C to the associated RLC entity of the
U-DRB of the UE 102b, and submit the PDCP PDU D to the associated RLC entity of
the U-DRB of the UE 102c.

[00112] FIG. 11 is a flow chart illustrating a method for MBS according to some
embodiments of the present application. The method may be performed by a UE
102 (e.g., a UE102a or a UE102b as shown in FIG. 1).

[00113] In the exemplary method shown in FIG. 11, in step 1102, the UE 102 may
receive configuration information including an association ID for associating a
common layer entity with a first lower layer entity for a M-DRB and a second lower
layer entity for a U-DRB from a BS 101. In some embodiments, the association ID
may also be used for associating the M-DRB and the U-DRB. For example, the
association ID is used for associating a multicast RLC bearer and a unicast RLC
bearer, wherein the multicast RLC bearer and the unicast RLC bearer may have the

same common layer entity.

[00114] The M-DRB may refer to a radio bearer or a RLC bearer for data
transmission via a PTM mode. The M-DRB is scrambled by a G-RNTI in at least
one cell. The M-DRB can also be named as MRB. The U-DRB may refer to a
radio bearer or a RLC bearer for data transmission via a PTP mode. The U-DRB is
scrambled by a C-RNTI. The U-DRB can also be named as DRB. It is also possible
to consider same way for singling radio bearer (SRB). For example, the M-DRB can
be replaced by M-SRB, which may refer to a radio bearer or an RLC bearer for
signaling transmission via a PTM mode. The U-DRB can be replaced by U-SRB,
which may refer to a radio bearer or an RLC bearer for signaling transmission via a

PTP mode.
20



WO 2022/016518 PCT/CN2020/104478

[00115] According to some embodiments of the present application, the configuration
information may include at least one of: information for configuring the common
layer entity, information for configuring the first lower layer entity, and information

for configuring the second lower layer entity.

[00116] According to some embodiments of the present application, the common
layer entity may include a sequence numbering function. The sequence numbering
function may include at least of following functions: sequence number allocation for

each packet, packets re-ordering and packet duplication.

[00117] According to some embodiments of the present application, the association

ID may be received in a radio resource control (RRC) reconfiguration message.

[00118] According to some other embodiments of the present application, the
common layer may include a PDCP entity, the first lower layer entity may include a

first RLC entity, and the second lower layer entity may include a second RLC entity.

[00119] In an embodiment of the present application, the association ID may include
one of the followings: an M-DRB ID, a U-DRB ID, a logical channel ID (LCID), a
temporary mobile group identifier (TMGI), a G-RNTI; and any other ID (for example,
a new ID different from the above IDs) which is used to identify the association. In
this embodiment, the association ID should be unique in a cell or in a multicast area
including at least one cell. Accordingly, if the association ID is a a U-DRB ID, the
U-DRB ID may be a specific U-DRB ID for identifying the association and is
different from the U-DRB ID of the UE 102. Similarly, if the association ID is a
LCID, the LCID may be a specific LCID for identifying the association and is
different from the LCID of the UE 102. For example, the specific LCID index and
values may be represented by the following table as specified in 3GPP standard
document TS38.321:

Index LCID values
30-35 Identity of the logical
channel of MBS

[00120] In this embodiment, the association ID may be included in first configuration

information for the PDCP entity, in second configuration information or the first RLC
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entity, and in third configuration information for the second RLC entity. The
specific examples of the first configuration information, second configuration

information, and the third configuration information may be referred to FIG. 3.

[00121] In another embodiment of the present application, the association ID may
include an M-DRB ID of the M-DRB and a U-DRB ID of the U-DRB. In this
embodiment, the BS 101 may use the M-DRB ID and the U-DRB ID of the UE 102 as

the association ID.

[00122] In this embodiment, the association ID may be included in fourth
configuration information for the PDCP entity and in fifth configuration information

for the first RLC entity and the second RLC entity.

[00123] In an embodiment of the present application, the fourth or fifth configuration
information may include an activation indication indicating whether the M-DRB, the
U-DRB or both are used. In another embodiment of the present application, the
fourth or fifth configuration information may include a switch indication indicating
switching from the M-DRB to the U-DRB or switching from the U-DRB to the
M-DRB.

[00124] The specific examples of the fourth configuration information and the fifth

configuration information may be referred to FIG. 4.

[00125] According to some other embodiments of the present application, the
common layer may include at least one of a PDCP entity, a RLC entity, and a MAC
entity, the first lower layer entity may include a first physical (PHY) entity, and the
second lower layer entity may include a second PHY entity. In an embodiment of
the present application, the association ID may be a M-DRB ID of the MRB or a
specific LCID. It is also possible that the common layer may include at least one of
PDCP entity, a RLC entity, a MAC entity and a higher part of PHY entity, and the first
lower layer entity may include a first lower part of physical (PHY) entity, and the

second lower layer entity may include a second lower part of PHY entity.

[00126] In an embodiment of the present application, the association ID may be

included in sixth configuration information for a radio bearer and in seventh
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configuration information for a cell group. The specific examples of the sixth
configuration information and the seventh configuration information may be referred

to FIG. 5.

[00127] After receiving the configuration information, in step 1104, the UE 102 may
configure at least one of the common layer entity, the first lower layer entity, and the

second lower layer entity based on the configuration information.

[00128] According to some embodiments of the present application, the UE 102 (for
example, the UE 102a or the UE 102b) may include: a common layer entity; a first
lower entity for a M-DRB; and a second lower layer entity for a U-DRB, wherein the
common layer entity is associated with the first lower entity and the second lower

entity.

[00129] In an embodiment of the present application, the common layer entity may
include at least one of a PDCP entity, a RLC entity, and a MAC entity. The first
lower layer entity may include a first PHY entity, and the second lower layer entity
may include a second PHY entity. In this embodiment of the present application, the
UE 102 (for example, the UE 102a or the UE 102b) may include: a PDCP entity, a
RLC entity, a MAC entity, a first PHY entity for an M-DRB, and a second PHY entity
for a U-DRB, wherein each of the a PDCP entity, a RLC entity, and a MAC entity is
associated with the first RLC entity and the second RLC entity. It is also possible
that the common layer may include at least one of PDCP entity, a RLC entity, a MAC
entity and a higher part of PHY entity, and the first lower layer entity may include a
first lower part of PHY entity, and the second lower layer entity may include a second

lower part of PHY entity.

[00130] FIG. 12 illustrates an example of a protocol structure of a UE according to

some embodiments of the present application.

[00131] As shown in FIG. 12, the protocol structure of a UE 102 (for example the UE
102a or the UE 102b) may include a PDCP entity, a RLC entity, and a MAC layer.
The PDCP entity, RLC entity, and the MAC layer may be associated with a PHY
entity for an M-DRB and a PHY entity for a U-DRB. It is also possible that the

common layer may include at least one of PDCP entity, a RLC entity, a MAC entity
23



WO 2022/016518 PCT/CN2020/104478

and a higher part of PHY entity, and the first lower layer entity may include a first
lower part of physical (PHY) entity, and the second lower layer entity may include a
second lower part of PHY entity. In FIG. 12, the M-DRB and the U-DRB of UE 102
may have a same LCID, for example, a specific LCID which can be used for both the
M-DRB and the U-DRB. In the physical layer, the M-DRB is scrambled by a
G-RNTI, and the U-DRB of UE 102 is scrambled by a C-RNTI of UE102.

[00132] In another embodiment of the present application, the common layer entity
may include a PDCP entity, the first lower layer entity may include a first RLC entity,
and the second lower layer entity may include a second RLC entity. In this
embodiment, the UE 102 (for example, the UE 102a or the UE 102b) may include: a
common PDCP entity; a first RLC entity for an M-DRB; and a second RLC entity for
a U-DRB, wherein the common PDCP entity is associated with the first RLC entity
and the second RLC entity.

[00133] For example, FIG. 13 illustrates an example of a protocol structure of a UE

according to some embodiments of the present application.

[00134] As shown in FIG. 13, the protocol structure of a UE 102 (e.g., UE 102a or
UE 102b) may include a common PDCP entity, and the common PDCP entity may be
associated with one RLC entity for an M-DRB and one RLC entity for a U-DRB of
UE 102. Each of the two RLC entities may be associated with a corresponding PHY

entity.

[00135] In FIG. 13, the protocol structure of the UE 102 may include one MAC entity.
The M-DRB has a specific LCID (for example, LCID1), which is unique in a cell or
in a multicast area including at least one cell. The U-DRB may also have a
corresponding LCID (for example, LCID2). In the physical layer, the M-DRB is
scrambled by a G-RNTI, and the U-DRB of UE 102 is scrambled by a C-RNTI of
UE102.

[00136] In the above embodiments, a common PDCP entity is used for an M-DRB
and a U-DRB of the UE 102. The biggest advantage of the common PDCP entity is
to provide the service continuity when switching between the M-DRB and the

U-DRB.
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[00137] In order to provide lossless switching between M-DRB and U-DRB, some
embodiments of the present application provides the functionalities of the common

PDCP entity.

[00138] In an embodiment of the present application, for a PDCP PDU received from
a lower layer than the PDCP layer, the common PDCP entity may remove a COUNT
value or a sequence number from the PDCP PDU to generate a PDCP SDU.

[00139] The common PDCP entity may also determine whether the PDCP PDU is
received from the first RLC entity or the second RLC entity. If the PDCP PDU is
received from the second RLC entity for the U-DRB and a security function is
configured for each U-DRB, the common PDCP entity may use a COUNT value or a
sequence number, a security algorithm, and key of the UE associated with the PDCP
PDU to perform an integrity verification and/or a de-ciphering for the PDCP SDU.
If the PDCP PDU is received from the first RLC entity, the common PDCP entity

may skip the integrity verification and/or the de-ciphering.

[00140] After that, in the case that a header decompression function is configured in
the common PDCP entity, the common PDCP entity may perform a head
decompression to the PDCP SDU.

[00141] For example, FIG. 14 illustrates an example of a PDCP entity of a UE 102
(for example, the UE 102a or the UE 102b) according to some embodiments of the
present application. In the example of FIG. 13, the common PDCP entity is used for
an M-DRB and a U-DRB of a UE 102 (e.g., UE 102a or UE 102b). In addition, in
the example of FIG. 14, the security function is configured for the U-DRB.

[00142] As shown in FIG. 14, the PDCP entity may include the following

functionalities (also referred to as functional modules).

[00143] PDCP head removing function: for a PDCP PDU received from a lower layer
than the PDCP layer, the PDCP head removing function may remove a COUNT value
or sequence number from the header of the PDCP SDU to generate a PDCP SDU.

[00144] In addition, the PDCP entity may also determine whether the PDCP PDU is
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received from the first RLC entity or the second RLC entity. If the PDCP PDU is
received from the second RLC entity for the U-DRB, the associated PDCP SDU may
be summited to the security function. If the PDCP PDU is received from the first
RLC entity, the common PDCP entity may skip the integrity verification and/or the
de-ciphering.

[00145] Security function (for example, integrity verification function and/or
de-ciphering function): for the PDCP PDU received from the second RLC entity for
the U-DRB, the security function may perform integrity verification and de-ciphering
of the PDCP SDU using the COUNT value or the sequence number associated with
the PDCP PDU and the security algorithm and key of the UE 102. After performing
the security function, the PDCP SDU may be submitted to a head decompression
function if it is configured or to a re-ordering and duplicate discard function if the

head decompression function is not configured

[00146] Since the security function is not configured for the M-DRB, the PDCP
entity will skip the integrity protection and ciphering for the PDCP SDU if the PDCP
PDU is received from the first RLC entity for the M-DRB. Therefore, the PDCP
SDU may be submitted to a head decompression function if it is configured or to a
re-ordering and duplicate discard function if the head decompression function is not

configured.

[00147] Head decompression function: the head compression function is an optional
function. In the case that it is configured in the common PDCP entity, the head
decompression may be performed for the PDCP SDU. In the case that it is not
configured in the common PDCP entity, the common PDCP entity will not perform
the head compression for the PDCP SDU. The PDCP SDU will be submitted to the

re-ordering and duplicate discard function after performing the head decompression.

[00148] Re-ordering and duplicate discard function: this function may perform
re-ordering and duplicate discard function for the PDCP SDU and submit the PDCP
SDU to upper layers than the PDCP layer.

[00149] FIG. 15 illustrates a simplified block diagram of an apparatus 1500 for

frequency hopping with multiple beams according to some embodiments of the
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present application. The apparatus 1500 may be a UE 102 (for example, the UE
102a or the UE 102b) as shown in FIG. 1.

[00150] Referring to FIG. 15, the apparatus 1500 may include at least one
non-transitory computer-readable medium 1502, at least one receiving circuitry 1504,
at least one transmitting circuitry 1506, and at least one processor 1508. In some
embodiment of the present application, at least one receiving circuitry 1504 and at
least one transmitting circuitry 1506 and be integrated into at least one transceiver.
The at least one non-transitory computer-readable medium 1502 may have computer
executable instructions stored therein. The at least one processor 1508 may be
coupled to the at least one non-transitory computer-readable medium 1502, the at least
one receiving circuitry 1504 and the at least one transmitting circuitry 1506. The
computer executable instructions can be programmed to implement a method with the
at least one receiving circuitry 1504, the at least one transmitting circuitry 1506 and
the at least one processor 1508. The method can be a method according to an

embodiment of the present application, for example, the method shown in FIG. 2.

[00151] FIG. 16 illustrates a simplified block diagram of an apparatus 1600 for
frequency hopping with multiple beams according to some embodiments of the

present application. The apparatus 1600 may be a BS 101 as shown in FIG. 1.

[00152] Referring to FIG. 16, the apparatus 1600 may include at least one
non-transitory computer-readable medium 1602, at least one receiving circuitry 1604,
at least one transmitting circuitry 1606, and at least one processor 1608. In some
embodiment of the present application, at least one receiving circuitry 1604 and at
least one transmitting circuitry 1606 and be integrated into at least one transceiver.
The at least one non-transitory computer-readable medium 1602 may have computer
executable instructions stored therein. The at least one processor 1608 may be
coupled to the at least one non-transitory computer-readable medium 1602, the at least
one receiving circuitry 1604 and the at least one transmitting circuitry 1606. The
computer executable instructions can be programmed to implement a method with the
at least one receiving circuitry 1604, the at least one transmitting circuitry 1606 and
the at least one processor 1608. The method can be a method according to an

embodiment of the present application, for example, the method shown in FIG. 11.
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[00153] The method according to embodiments of the present application can also be
implemented on a programmed processor. However, the controllers, flowcharts, and
modules may also be implemented on a general purpose or special purpose computer,
a programmed microprocessor or microcontroller and peripheral integrated circuit
elements, an integrated circuit, a hardware electronic or logic circuit such as a discrete
element circuit, a programmable logic device, or the like. In general, any device on
which resides a finite state machine capable of implementing the flowcharts shown in
the figures may be used to implement the processor functions of this application.
For example, an embodiment of the present application provides an apparatus for
emotion recognition from speech, including a processor and a memory. Computer
programmable instructions for implementing a method for emotion recognition from
speech are stored in the memory, and the processor is configured to perform the
computer programmable instructions to implement the method for emotion
recognition from speech. The method may be a method as stated above or other

method according to an embodiment of the present application.

[00154] An alternative embodiment preferably implements the methods according to
embodiments of the present application in a non-transitory, computer-readable storage
medium storing computer programmable instructions.  The instructions are
preferably executed by computer-executable components preferably integrated with a
network security system. The non-transitory, computer-readable storage medium
may be stored on any suitable computer readable media such as RAMs, ROMs, flash
memory, EEPROMs, optical storage devices (CD or DVD), hard drives, floppy drives,
or any suitable device. The computer-executable component is preferably a
processor but the instructions may alternatively or additionally be executed by any
suitable dedicated hardware device. For example, an embodiment of the present
application provides a non-transitory, computer-readable storage medium having
computer programmable instructions stored therein. The computer programmable
instructions are configured to implement a method for emotion recognition from
speech as stated above or other method according to an embodiment of the present

application.

[00155] While this application has been described with specific embodiments thereof,

it is evident that many alternatives, modifications, and variations may be apparent to
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those skilled in the art. For example, various components of the embodiments may
be interchanged, added, or substituted in the other embodiments. Also, all of the
elements of each figure are not necessary for operation of the disclosed embodiments.
For example, one of ordinary skill in the art of the disclosed embodiments would be
enabled to make and use the teachings of the application by simply employing the
elements of the independent claims. Accordingly, embodiments of the application as
set forth herein are intended to be illustrative, not limiting. Various changes may be

made without departing from the spirit and scope of the application.
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WHAT IS CLAIMED:

1. A method, comprising:
determining an association identity (ID) for associating a common layer
entity with a first lower layer entity for a multicast data radio bearer (M-DRB)
and a second lower layer entity for a unicast data radio bearer (U-DRB); and

transmitting configuration information including the association ID.

2. The method of Claim 1, wherein the M-DRB refers to a radio bearer or an RLC
bearer for data transmission via a point to multipoint (PTM) mode and is
scrambled by a group radio network temporary identifier (G-RNTI) in at least
one cell, the U-DRB refers to a radio bearer or a RLC bearer for data
transmission via a point to point (PTP) mode and is scrambled by a cell radio

network temporary identifier (C-RNTI).

3. The method of Claim 1, wherein the common layer entity comprises a sequence

numbering function.

4. The method of Claim 1, wherein the common layer comprises a packet data
convergence protocol (PDCP) entity, the first lower layer entity comprises a first
radio link control (RLC) entity, and the second lower layer entity comprises a

second RLC entity.

5. The method of Claim 1, wherein the association ID is transmitted in a radio

resource control (RRC) reconfiguration message.

6. The method of Claim 4, wherein the association ID comprises one of the

followings:
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a M-DRB ID,

a U-DRB ID,

a logical channel ID (LCID),

a temporary mobile group identifier (TMGI),
a G-RNTT; and

an ID which is used to identify the association.

7. The method of Claim 6, wherein:
the association ID is included in first configuration information for the
PDCP entity, in second configuration information for the first RLC entity, and in

third configuration information for the second RLC entity.

8. The method of Claim 4, wherein the association ID includes an M-DRB ID of
the M-DRB and a U-DRB ID of the U-DRB.

9. The method of Claim 8, wherein
the association ID is included in fourth configuration information for the
PDCP entity and in fifth configuration information for the first RLC entity and

the second RLC entity.

10. The method of Claim 9, wherein the fourth or fifth configuration information
comprises an activation indication indicating whether the M-DRB, the U-DRB

or both are used.

11. The method of Claim 9, wherein the fourth or fifth configuration information
comprises a switch indication indicating switching from the M-DRB to the

U-DRB or switching from the U-DRB to the M-DRB.

12. The method of Claim 4, further comprising:
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allocating a COUNT value or a sequence number for a PDCP service data

unit (SDU).

13. The method of Claim 12, further comprising:
duplicating the PDCP SDU into a plurality of PDCP SDUs, wherein the
plurality of PDCP SDUs includes a first PDCP SDU for the M-DRB and at least
one second PDCP SDU for at least one U-DRB, and wherein each of the at least

one second PDCP SDU is associated a U-DRB of a user equipment (UE).

14. The method of Claim 13, further comprising:
for each of the at least one second PDCP SDU,
using the COUNT value or the sequence number, a security algorithm,
and key of the UE associated with a PDCP SDU to perform an integrity

protection and/or a ciphering for the PDCP SDU to generate a secured
PDCP SDU

15. The method of Claim 14, further comprising:
adding the COUNT value or the sequence number to the first PDCP SDU to
generate a {irst PDCP protocol data unit (PDU) for the M-DRB;
adding the COUNT value or the sequence number to each of the at least
one secured PDCP SDU to generate at least one second PDCP PDU for the at
least one U-DRB;
submitting the first PDCP PDU to a RLC entity for the M-DRB; and

submitting each of the at least one second PDCP PDU to a RLC entity for a

U-DRB of the at least one U-DRB.

16. The method of Claim 13, further comprising:

performing a head compression to each of the plurality of PDCP SDUs.
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17. The method of Claim 13, further comprising:
adding the COUNT value or the sequence number associated with a PDCP
service data unit (SDU) to generate a PDCP PDU; and
duplicating the PDCP PDU into a plurality of PDCP PDUs, wherein the
plurality of PDCP PDUs includes a first PDCP PDU for the M-DRB and at least
one second PDCP PDU for at least one U-DRB, wherein each of the at least one

second PDCP PDU is associated with a U-DRB of a UE.

18. The method of Claim 17, further comprising:
submitting the first PDCP PDU for the M-DRB to a RLC entity for the
M-DRB; and
submitting each of the at least one second PDCP PDU to a RLC entity for a

U-DRB of the at least one U-DRB.

19. The method of Claim 17, further comprising:

performing a head compression to the PDCP SDU.

20. A method, comprising:
receiving configuration information including an association identity (ID)
for associating a common layer entity with a first lower layer entity for a
multicast data radio bearer (M-DRB) and a second lower layer entity for a unicast
data radio bearer (U-DRB); and
configuring at least one of the common layer entity, the first lower layer

entity, and the second lower layer entity based on the configuration information.

21. The method of Claim 20, wherein the M-DRB refers to a radio bearer or a RLC
bearer for data transmission via a point to multipoint (PTM) mode and is
scrambled by a group radio network temporary identifier (G-RNTI) in at least

one cell, the U-DRB refers to a radio bearer or a RLC bearer for data
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22.

23.

24.

25.

26.

transmission via a point to point (PTP) mode and is scrambled by a cell radio

network temporary identifier (C-RNTI).

The method of Claim 20, wherein the common layer entity comprises a sequence

numbering function.

The method of Claim 20, wherein the common layer entity comprises a packet
data convergence protocol (PDCP) entity, the first lower layer entity comprises a
first radio link control (RLC) entity, and the second lower layer entity comprises

a second RLC entity.

The method of Claim 20, wherein the association ID is received in a radio

resource control (RRC) reconfiguration message.

The method of Claim 23, wherein the association ID includes one of the
followings:

a M-DRB ID,

a U-DRB ID,

a logical channel ID (LCID),

a temporary mobile group identifier (TMGI),

a G-RNTT; and

an ID which is used to identify the association.

The method of Claim 25, wherein the association ID is included in first
configuration information for the PDCP entity, included in a second
configuration information for the first RLC entity, and included in a third

configuration information for the second RLC entity.
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27. The method of Claim 23, wherein the association ID includes an M-DRB ID of
the M-DRB and a U-DRB ID of the U-DRB.

28. The method of Claim 27, wherein the association ID is included in fourth
configuration information for the PDCP entity and in fifth configuration

information for the first RLC entity and the second RLC entity.

29. The method of Claim 28, wherein the fourth or the fifth configuration

information comprises an activation indication indicating whether the M-DRB,

the U-DRB or both are used.

30. The method of Claim 28, wherein the fourth or the fifth configuration
information comprises a switch indication indicating switching from the M-DRB

to the U-DRB or switching from the U-DRB to the M-DRB.

31. The method of Claim 23, further comprising:

remove a COUNT value or a sequence number from a PDCP PDU to
generate a PDCP SDU;

determining, in the PDCP entity of the UE, whether the PDCP PDU is
received from the first RLC entity or the second RLC entity;

if the PDCP PDU is received from the second RLC entity, using a COUNT
value or a sequence number, a security algorithm, and key of the UE to perform
an integrity verification and/or a de-ciphering for the PDCP PDU; and

if the PDCP PDU is received from the first RLC entity associated with the

M-DRB, skipping the integrity verification and/or the de-ciphering.

32. An apparatus, comprising:
a common layer entity;

a first lower entity for a multicast data radio bearer (M-DRB); and
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at least one second lower layer entity, wherein each of the at least one
second lower layer entity is associated with a unicast data radio bearer (U-DRB)
of a user equipment (UE);

wherein the common layer entity is associated with the first lower entity for

the M-DRB and the at least one second lower entity.

33. The apparatus of Claim 32, wherein the common layer entity comprises at least
one of a packet data convergence protocol (PDCP) entity, a radio link control
(RLC) entity, and a medium access control (MAC) entity, wherein the first lower
layer entity comprises a first PHY layer, and wherein the at least one second

lower entity comprises at least one second PHY entity.

34. The apparatus of Claim 32, wherein the common layer entity comprises a PDCP
entity, wherein the first lower layer entity comprises a first RLC entity, and
wherein the at least one second lower entity comprises at least one second RLC

entity.

35. The apparatus of Claim 34, wherein the common PDCP entity allocates a

COUNT value or a sequence number for a PDCP service data unit (SDU).

36. The apparatus of Claim 35, wherein the common PDCP entity duplicates a
PDCP service data unit (SDU) into a plurality of PDCP SDUs, wherein the
plurality of PDCP SDUs includes a first PDCP SDU for the M-DRB and at least
one second PDCP SDU for at least one U-DRB, wherein each PDCP SDU of the
at least one PDCP SDU is associated with a U-DRB of a UE.

37. The apparatus of Claim 36, wherein for each of the at least one second PDCP

SDU, the common PDCP entity uses
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the COUNT value or the sequence number, a security algorithm, and
key of the UE associated with a PDCP SDU to perform an integrity
protection and/or a ciphering for the PDCP SDU to generate a secured

PDCP SDU.

38. The apparatus of Claim 37, wherein the common PDCP entity:

adds the COUNT value or the sequence number to the first PDCP SDU to
generate a {irst PDCP protocol data unit (PDU) for the M-DRB;

adds the COUNT value or the sequence number to each of the at least one
secured PDCP SDU to generate at least one second PDCP PDU for the at least
one U-DRB;

submits the first PDCP PDU to the first RLC entity; and

submits each of the at least one second PDCP PDU to a respective one of

the at least one second RLC entity.

39. The apparatus of Claim 35, wherein the common PDCP entity performs a head

compression to each of the plurality of PDCP SDUs.

40. The apparatus of Claim 35, wherein the common PDCP entity:
adds a COUNT value or a sequence number associated with a PDCP
service data unit (SDU) to generate a PDCP PDU; and
duplicates the PDCP PDU into a plurality of PDCP PDUs, wherein the
plurality of PDCP PDUs includes a first PDCP PDU for the M-DRB and at least
one second PDCP PDU for the at least one U-DRB, wherein each PDCP PDU of
the at least one PDCP PDU is associated with a U-DRB of a UE.

41. The apparatus of Claim 40, wherein the common PDCP entity:
submits the first PDCP PDU for the M-DRB to the first RLC entity; and
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submits each of the at least one second PDCP PDU to a respective one of

the at least one second RLC entity.

42. The apparatus of Claim 40, wherein the common PDCP entity performs a head
compression to the PDCP SDU.

43. An apparatus, comprising:
a common layer entity;
a first lower layer entity for a multicast data radio bearer (M-DRB); and
a second lower layer entity for a unicast data radio bearer (U-DRB);
wherein the common PDCP entity is associated with the first lower layer

entity and the second lower layer entity.

44. The apparatus of Claim 43, wherein the common layer entity comprises at least
one of a packet data convergence protocol (PDCP) entity, a radio link control
(RLC) entity, and a medium access control (MAC) entity, wherein the first lower
layer entity comprises a first PHY layer, and wherein the second lower entity

comprises a second PHY entity.

45. The apparatus of Claim 43, wherein the common layer entity comprises a PDCP
entity, wherein the first lower layer entity comprises a first RLC entity, and

wherein the second lower entity comprises a second RLC entity.

46. The apparatus of Claim 45, wherein the the common PDCP entity:
remove a COUNT value or a sequence number from a PDCP PDU to
generate a PDCP SDU;
determines whether the PDCP PDU is received from the first RLC entity or
the second RLC entity;
if the PDCP PDU is received from the second RLC entity, uses
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a COUNT value or a sequence number, a security algorithm, and
key of the UE associated with the PDCP PDU to perform an integrity
verification and/or a de-ciphering for the PDCP SDU; and
if the PDCP PDU is received from the first RLC entity, skipping the

integrity verification and/or the de-ciphering.

47. An apparatus, comprising:
at least one non-transitory computer-readable medium having computer

executable instructions stored therein;

at least one receiver;

at least one transmitter; and

at least one processor coupled to the at least one non-transitory
computer-readable medium, the at least one receiver and the at least one

transmitter;

wherein the computer executable instructions are programmed to implement a
method according to any one of Claims 1-19 with the at least one receiver, the at

least one transmitter and the at least one processor.

48. An apparatus, comprising:
at least one non-transitory computer-readable medium having computer

executable instructions stored therein;

at least one receiver;

at least one transmitter; and

at least one processor coupled to the at least one non-transitory
computer-readable medium, the at least one receiver and the at least one

transmitter;

wherein the computer executable instructions are programmed to implement a
method according to any one of Claims 20-31 with the at least one receiver, the at

least one transmitter and the at least one processor.
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