MAC PDU TRANSMISSION METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application claims a priority to Chinese Patent Application No.
201810284406.5 filed on April 2, 2018, the disclosures of which are incorporated herein in their

entirety by reference.

TECHNICAL FIELD
[0002] The present application relates to a communication field, in particular, relates to a
Media Access Control (MAC) Protocol Data Unit (PDU) transmission method and a MAC PDU

transmission apparatus.

BACKGROUND

[0003] In a 5G system, a MAC control element (Control Element, CE) type is introduced
to control switching of multiple input and multiple output (Multiple Input and Multiple Output,
MIMO), beam management (Beam Management), etc. In a protocol in the related art, a MAC CE
index uses a logical channel identity (logical channel identify, LCID).

[0004] The LCID has a length of 6 bits and can identify 64 MAC CE types and logical
channels. Except the LCID values used to identify the logical channels in the protocol in the
related art, dozens of LCID values are left for identifying the MAC CE types.

[0005] In the 5G system, more MAC CE types need to be introduced. However, a range of
the LCID values used to identify the MAC CE types in the related art can no longer satisfy a
system in which the 5G system expands the MAC CE types. Therefore, how to identify an
expanded MAC CE type in the 5G system is a problem that needs to be solved.

SUMMARY

[0006] Directed to the above problem, an objective of the present application is to provide
a MAC PDU transmission method and a MAC PDU transmission apparatus for identifying an
expanded MAC CE type in a MAC PDU.



[0007] In a first aspect, an embodiment of the present application provides a MAC PDU
transmission method. The method includes generating a MAC PDU by a sending device,
wherein the MAC PDU includes N media access control control elements (MAC CE) and N
MAC PDU subheaders corresponding to the N MAC CEs in a one-to-one manner, at least one
MAC PDU subheader in the N MAC PDU subheaders includes MAC CE expanded-type
indication information used to indicate that a corresponding MAC CE is an expanded type of
MAC CE, and a MAC CE corresponding to the MAC PDU subheader containing the MAC CE
expanded-type indication information includes an MAC CE type index used to indicate an
expansion type to which the MAC CE belongs, and N is an integer greater than or equal to 1,
sending the MAC PDU by the sending device.

[0008] Optionally, the MAC CE expanded-type indication information is carried in a
logical channel identity (LCID) field in the MAC PDU subheader, and a value of the MAC CE
expanded-type indication information is an available value in a value range of a MAC CE type
identity.

[0009] Optionally, a length of the MAC CE type index is N bytes, and N is an integer
greater than or equal to 1; or, a length of the MAC CE type index is (Nx8-M) bits in N bytes, N
is an integer greater than or equal to 1, M is an integer, and 1<M<7.

[0010] Optionally, if the MAC CE type index is (Nx8-M) bits in N bytes, the MAC CE
type index includes length-expansion indication information, the length-expansion indication
information occupies at least one of remaining bits of the N bytes, and the length-expansion
indication information is used to indicate whether a length of the MAC CE type index is
expanded.

[0011] Optionally, the MAC PDU is mapped to a downlink shared channel for
transmission, or mapped to an uplink shared channel for transmission.

[0012] In a second aspect, an embodiment of the present disclosure provides a MAC PDU
transmission method. The method includes receiving a MAC PDU by a receiving device,
wherein the MAC PDU includes N media access control control elements (MAC CE) and N
MAC PDU subheaders corresponding to the N MAC CEs in a one-to-one manner, at least one
MAC PDU subheader in the N MAC PDU subheaders includes MAC CE expanded-type
indication information used to indicate that a corresponding MAC CE is an expanded type of

MAC CE, and a MAC CE corresponding to the MAC PDU subheader containing the MAC CE
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expanded-type indication information includes an MAC CE type index used to indicate an
expansion type to which the MAC CE belongs, and N is an integer greater than or equal to 1,
determining a type of the MAC CE by the receiving device according to the MAC CE
expanded-type indication information and the MAC CE type index.

[0013] Optionally, the MAC CE expanded-type indication information is carried in a
logical channel identity (LCID) field in the MAC PDU subheader, and a value of the MAC CE
expanded-type indication information is an available value in a value range of a MAC CE type
identity.

[0014] Optionally, a length of the MAC CE type index is N bytes, and N is an integer
greater than or equal to 1; or, a length of the MAC CE type index is (Nx8-M) bits in N bytes, N
is an integer greater than or equal to 1, M is an integer, and 1<M<7.

[0015] Optionally, if the MAC CE type index is (Nx8-M) bits in N bytes, the MAC CE
type index includes length-expansion indication information, the length-expansion indication
information occupies at least one of remaining bits of the N bytes, and the length-expansion
indication information is used to indicate whether a length of the MAC CE type index is
expanded.

[0016] Optionally, the MAC PDU is mapped to a downlink shared channel for
transmission, or mapped to an uplink shared channel for transmission.

[0017] In a third aspect, an embodiment of the present application provides a MAC PDU
transmission apparatus. The apparatus includes a generating module, configured to generate a
MAC PDU by a sending device, wherein the MAC PDU includes N media access control control
elements (MAC CE) and N MAC PDU subheaders corresponding to the N MAC CEs in a
one-to-one manner, at least one MAC PDU subheader in the N MAC PDU subheaders includes
MAC CE expanded-type indication information used to indicate that a corresponding MAC CE
is an expanded type of MAC CE, and a MAC CE corresponding to the MAC PDU subheader
containing the MAC CE expanded-type indication information includes an MAC CE type index
used to indicate an expansion type to which the MAC CE belongs, and N is an integer greater
than or equal to 1; a sending module, configured to send the MAC PDU by the sending device.
[0018] The MAC CE expanded-type indication information is carried in a logical channel
identity (LCID) field in the MAC PDU subheader, and a value of the MAC CE expanded-type

indication information is an available value in a value range of a MAC CE type identity.
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[0019] A length of the MAC CE type index is N bytes, and N is an integer greater than or
equal to 1; or, a length of the MAC CE type index is (Nx8-M) bits in N bytes, N is an integer
greater than or equal to 1, M is an integer, and 1<M<7.

[0020] Optionally, if the MAC CE type index is (Nx8-M) bits in N bytes, the MAC CE
type index includes length-expansion indication information, the length-expansion indication
information occupies at least one of remaining bits of the N bytes, and the length-expansion
indication information is used to indicate whether a length of the MAC CE type index is
expanded.

[0021] Optionally, the MAC PDU is mapped to a downlink shared channel for
transmission, or mapped to an uplink shared channel for transmission.

[0022] In a fourth aspect, an embodiment of the present application provides a MAC PDU
transmission apparatus. The apparatus includes a receiving module, configured to receive a MAC
PDU by a receiving device, wherein the MAC PDU includes N media access control control
elements (MAC CE) and N MAC PDU subheaders corresponding to the N MAC CEs in a
one-to-one manner, at least one MAC PDU subheader in the N MAC PDU subheaders includes
MAC CE expanded-type indication information used to indicate that a corresponding MAC CE
is an expanded type of MAC CE, and a MAC CE corresponding to the MAC PDU subheader
containing the MAC CE expanded-type indication information includes an MAC CE type index
used to indicate an expansion type to which the MAC CE belongs, and N is an integer greater
than or equal to 1; a determining module, configured to determine a type of the MAC CE by the
receiving device according to the MAC CE expanded-type indication information and the MAC
CE type index.

[0023] Optionally, the MAC CE expanded-type indication information is carried in a
logical channel identity (LCID) field in the MAC PDU subheader, and a value of the MAC CE
expanded-type indication information is an available value in a value range of a MAC CE type
identity.

[0024] Optionally, a length of the MAC CE type index is N bytes, and N is an integer
greater than or equal to 1; or, a length of the MAC CE type index is (Nx8-M) bits in N bytes, N
is an integer greater than or equal to 1, M is an integer, and 1<M<7.

[0025] Optionally, if the MAC CE type index is (Nx8-M) bits in N bytes, the MAC CE

type index includes length-expansion indication information, the length-expansion indication
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information occupies at least one of remaining bits of the N bytes, and the length-expansion
indication information is used to indicate whether a length of the MAC CE type index is
expanded.

[0026] Optionally, the MAC PDU is mapped to a downlink shared channel for
transmission, or mapped to an uplink shared channel for transmission.

[0027] In a fifth aspect, an apparatus is provided. The apparatus includes one or more
processors; and one or more computer-readable storage media, wherein instructions are stored on

the one or more computer-readable storage media, and when the instructions are executed by the
one or more processors, the apparatus executes the method according to any one of the first
aspect.

[0028] In a sixth aspect, a computer-readable storage medium storing
computer-executable instructions is provided, wherein the computer-executable instructions are
used to cause one or more processors to execute the method according to any one of the first
aspect.

[0029] In a seventh aspect, an apparatus is provided. The apparatus includes one or more
processors; and one or more computer-readable storage media, wherein instructions are stored on

the one or more computer-readable storage media, and when the instructions are executed by the
one or more processors, the apparatus executes the method according to any one of the second
aspect.

[0030] In an eighth aspect, a computer-readable storage medium storing
computer-executable instructions is provided, wherein the computer-executable instructions are
used to cause one or more processors to execute the method according to any one of the second
aspect.

[0031] In the above embodiments of the present application, if the MAC PDU needs to
contain an expanded type of MAC CE, then on one hand, the MAC CE expanded-type indication
information is set in the MAC PDU subheader corresponding to the MAC CE, and is used to
indicate that the MAC CE is an expanded type of MAC CE; on the other hand, a MAC CE type
index is set in the MAC CE to indicate a specific expansion type of the MAC CE. It can be seen
that through two levels of indication information (the first level of indication information is
MAC CE expanded-type indication information, and the second level of indication information
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is a MAC CE type index), a specific type to which the expanded type of MAC CE belongs can
be identified.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG.1a, FIG.1b and FIG.1c are schematic diagrams of structures of MAC PDU
subheaders corresponding to a MAC CE in related art respectively;

[0033] FIG. 2, FIG. 3, FIG. 4, and FIG. 5 are schematic diagrams of structures of MAC
PDU subheaders corresponding to a MAC CE provided by the embodiments of present
application;

[0034] FIG.6 is a schematic diagram of a structure of a MAC PDU subheader
corresponding to a MAC CE in a related art provided by an embodiment of present application;
[0035] FIG. 7 is a schematic diagram of a structure of a MAC PDU subheader
corresponding to a MAC CE according to an embodiment of present application;

[0036] FIG. 8 is a schematic flowchart of a MAC PDU transmission method provided by
an embodiment of present application;

[0037] FIG. 9 is a schematic diagram of a MAC PDU transmission apparatus provided by
an embodiment of present application;

[0038] FIG. 10 is a schematic diagram of a MAC PDU transmission apparatus provided
by an embodiment of present application;

[0039] FIG. 11 is a schematic diagram of a structure of a network function entity provided
by an embodiment of the present application;

[0040] FIG. 12 is a schematic diagram of a structure of a network function entity provided

by an embodiment of the present application.

DETAILED DESCRIPTION
[0041] A MAC layer in a long term evolution (Long Term Evolution, LTE) system is
located between a radio link control (Radio Link Control, RLC) protocol layer and a physical
layer (PHY) of a Uu interface.
[0042] A scheduling function in the LTE system is implemented at the MAC layer. An
operation of the physical layer is scheduled and controlled through the MAC layer. A PDU is a

protocol data unit of the MAC layer and is composed of character strings arranged in bytes (8
6



bits). A service data unit (Service Data Unit, SDU) is also called a service data unit, which is a
data set of user services at a specified layer, and can be encapsulated and sent in MAC PDU. The
MAC SDU is transferred to a lower layer protocol layer by a high layer protocol information
unit.

[0043] A MAC PDU is composed of a MAC header, a MAC CE, a MAC SDU, and a
possible padding. The number of MAC headers is 1; the number of MAC CEs is one or more
than one or a MAC CE may not be included; the number of MAC SDUs is one or more than one,
or a MAC SDU may not be included; the padding may be included or may not be included based
on specific conditions. The length of the MAC header and the MAC SDU is variable.

[0044] The MAC CE is located ahead of all MAC SDUs, and the padding is located at the
end of the MAC PDU.

[0045] A MAC header contains one or more MAC PDU subheaders, and each MAC PDU
subheader corresponds to a MAC SDU or a MAC CE or a padding. An order of the MAC PDU
subheaders is consistent with an order of corresponding MAC SDUSs, corresponding MAC CEs,
and corresponding paddings.

[0046] FIG. 1a shows a structure of a MAC PDU subheader corresponding to a MAC CE
in the related art.

[0047] As shown in FIG. 1a, the MAC PDU subheader includes an R field, an F field, a
LCID field and a 8-bit length (L) field, where:

[0048] -R field: reserved bits, the length of this field is 1 bit;

[0049] -F field: a format field, the length of this field is 1 bit, used to indicate a size of the
length field L; if the length of a MAC CE variable in size is less than 128 bytes, then the value of
the F field is set to O, otherwise the value of the F field is set to 1.

[0050] —LCID: a logical channel identity, used to identify the type of the corresponding
MAC CE; there is an LCID field in the corresponding MAC PDU subheader for each MAC CE.
[0051] -L: a length field, indicating a variable-size MAC CE length in bytes.

[0052] FIG. 1b shows another structure of the MAC PDU subheader corresponding to the
MAC CE in the related art.

[0053] As shown in FIG. 1b, the MAC PDU subheader includes: the R field, the F field,
the LCID field, and a 16-bit L field. A meaning of each field can be obtained by referring to

relevant description of the MAC PDU subheader shown in FIG. 1a.
7



[0054] FIG. 1c shows another structure of the MAC PDU subheader corresponding to the
MAC CE in the related art.

[0055] As shown in FIG. 1c, the MAC PDU subheader includes two R fields and an
LCID field. A meaning of each field can be obtained by referring to relevant description of the
MAC PDU subheader shown in FIG. 1a.

[0056] The MAC PDU can be mapped to a downlink shared channel (Downlink-Shared
Channel, DL-SCH) or to an uplink shared channel (Uplink-Shared Channel, UL-SCH).

[0057] When the MAC PDU is mapped to the DL-SCH, a value of the LCID field in the
MAC PDU subheader can be as shown in Table 1.

Table 1: value of LCID of DL-SCH

Value of LCID Description

000000 CCCH (common control channel)

000001-100000 Identity of the logical channel (logical channel identity)
100001-110111 Reserved (Reserved)

111000 Duplication Activation/Deactivation

(Duplication Activation/Deactivation
)
111001 SCell Activation/Deactivation (4 octet)

(SCell Activation/Deactivation)

111010 SCell Activation/Deactivation (1 octet)
(SCell Activation/Deactivation)

111011 Long DRX Command
(Long DRX Command)

111100 DRX Command (DRX Command)

111101 Timing Advance Command

(Timing Advance Command )

111110 UE Contention Resolution Identity

(UE Contention Resolution Identity)

111111 Padding (Padding)




[0058] When the MAC PDU is mapped to an UL-SCH, a value of the LCID field in the
MAC PDU subheader is shown in Table 2.

Table 2: value of LCID of UL-SCH

Value of LCID Description

000000 CCCH (common control channel)

000001-100000 Identity of the logical channel Clogical channel identity)
100001-110110 Reserved (Reserved)

110111 Configured Grant Confirmation

(Configured Grant Confirmation)

111000 Multiple Entry PHR  (Multiple Entry PHR)
111001 Single Entry PHR  (Single Entry PHR)
111010 C-RNTI
111011 Short Truncated BSR  (Short Truncated BSR)
111100 Long Truncated BSR (Long Truncated BSR)
111101 Short BSR
111110 Long BSR
111111 Padding (Padding)
[0059] With enhancement in a MAC protocol sublayer function, a 5G system introduces a

large number of new MAC CE types. In the MAC protocol in the related art, the LCID field is
used to indicate the MAC CE types, as shown in Table 1 or Table 2 above. However, in the
related art, a range of values of the LCID limits the number of MAC CE types, that is, the range
of values of the LCID in the related art cannot identify a large number of new MAC CE types
introduced by the 5G system.

[0060] In order to identify the expanded new MAC CE types to meet needs of future
air-interface communication, an embodiment of the present application provides a MAC PDU
transmission method.

[0061] In the embodiment of the present application, if the MAC PDU needs to contain an
expanded type of MAC CE (that is, a new type of MAC CE), then on the one hand, MAC CE
expanded-type indication information is set in the MAC PDU subheader corresponding to the

MAC CE, and is used to indicate that the MAC CE is an expanded type of MAC CE; on the
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other hand, a MAC CE type index is set in the MAC CE to indicate a specific expanded type of
the MAC CE. That is, through two levels of indication (a first level is the MAC CE
expanded-type indication information, and a second level is the MAC CE type index), a specific
type to which the expanded type of MAC CE belongs can be identified.
[0062] The embodiments of the present application will be described in detail below in
conjunction with the drawings.
[0063] In the embodiment of the present application, for a MAC CE having the expanded
type, the MAC CE expanded-type indication information needs to be set in the MAC PDU
subheader, and is used to indicate that the MAC CE is the expanded type of MAC CE.
[0064] In order to improve compatibility with a protocol in the related art, optionally, in
the embodiments of the present application, the MAC CE expanded-type indication information
can be set in the MAC PDU subheader without changing a structure of the MAC PDU subheader
in the related art.
[0065] Specifically, in a possible implementation manner, the MAC CE expanded-type
indication information is carried in the LCID field in the MAC PDU subheader, and a value of
the MAC CE expanded-type indication information is one value in a value range available for a
MAC CE type identity, for example, can be a value in a reserved value range.
[0066] For example, if the MAC PDU is mapped to the DL-SCH for transmission, the
value of the LCID in the MAC PDU subheader can be shown in Table 1. The value range of
100001110111 is a reserved value range, and a value in this range can be defined as the value of
the MAC CE expanded-type indication information. For example, 100001 in the reserved value
range can be used as the value of the MAC CE expanded-type indication information, and the
value of the LCID of the DL-SCH defined in this way can be shown in Table 3.

Table 3: value of LCID of DL-SCH

Value of LCID Description

000000 CCCH (common control channel)

000001-100000 Identity of the logical channel Clogical channel idenity )
100010-110111 Reserved (Reserved)

100001 MAC CE expanded-type indication information
111000 Duplication Activation/Deactivation
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(Duplication Activation/Deactivation)
111001 SCell Activation/Deactivation (4 octet)
(SCell Activation/Deactivation )
111010 SCell Activation/Deactivation (1 octet)
(SCell Activation/Deactivation )
111011 Long DRX Command
(Long DRX Command )
111100 DRX Command (DRX Command)
111101 Timing Advance Command
(Timing Advance Command)
111110 UE Contention Resolution Identity
(UE Contention Resolution Identity )
111111 Padding (Padding)
[0067] As another example, if the MAC PDU is mapped to the UL-SCH for transmission,

the value of the LCID in the MAC PDU subheader can be shown in Table 2. The value range of
100001-110110 is a reserved value range, and a value in this range can be defined as the value of
the MAC CE expanded-type indication information. For example, 110110 in the reserved value

range can be used as the value of the MAC CE expanded-type indication information, and the

value of the LCID of UL-SCH defined in this way can be as shown in Table 4.

Table 4: Value of LCID of UL-SCH

Index

Value of LCID

000000

CCCH (common control channel)

000001-100000

Identity of the logical channel Clogical channel

identity)

100001-110101

Reserved (Reserved)

110110 MAC CE expanded-type indication information
110111 Configured Grant Confirmation

(Configured Grant Confirmation)
111000 Multiple Entry PHR  (Multiple Entry PHR)
111001 Single Entry PHR  (Single Entry PHR)
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111010 C-RNTI
111011 Short Truncated BSR  (Short Truncated BSR)
111100 Long Truncated BSR (Long Truncated BSR)
111101 Short BSR
111110 Long BSR
111111 Padding (Padding)
[0068] Based on the above description, when an expanded type of MAC CE needs to be

carried in a MAC PDU, the structure of the MAC PDU subheader corresponding to the MAC CE
may be shown in FIG. 1a, FIG. 1b or FIG. 1c. The value of the LCID field is the value of the
MAC CE expanded-type indication information defined in the embodiment of the present
application.

[0069] It should be noted that a naming pattern of the above-mentioned "MAC CE
expanded-type indication information™ is only an example, the present application does not limit
the naming pattern of the indication information, and indication information or identifier
information that has the same function as that of the indication information is within the
protection scope of the present application.

[0070] In order to indicate, in the MAC PDU, the specific type to which an expanded type
of MAC CE belongs, in the embodiment of the present application, a field is added to the
expanded type of MAC CE to indicate the specific type of the MAC CE.

[0071] In the embodiment of the present application, the newly added field is named
"MAC CE type index". The above-mentioned naming pattern of the "MAC CE Type Index" is
only an example, the present application does not limit the naming pattern of this information,
and indication information or identification that has the same function as that the information is
within the protection scope of the present application.

[0072] The MAC CE type index can uniquely indicate a MAC CE type (the MAC CE
type is a new type, that is, an expanded type).

[0073] The length of the field of the MAC CE type index is N bytes, and N is an integer
greater than or equal to 1, that is, an integer multiple of bytes, for example, can be 1 byte (8 bits)
or 2 bytes (16 bits). The length of the field of the MAC CE type index may not be an integer

multiple of bytes. The length can be expressed as (Nx8-M) bits, N is an integer greater than or
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equal to 1, M is an integer, 1<M<7, for example, N can be 7 bits or 15 bits. The length of the
field of the MAC CE type index can be flexibly defined according to needs of the system.

[0074] Table 5 exemplarily shows a MAC CE expanded-type mapped to DL-SCH.
Table 5: MAC CE expanded-type of DL-SCH
Type index Type description
0000000 Type 0
0000001 Type 1
1111111 Type n
[0075] Table 6 exemplarily shows a MAC CE expanded-type mapped to UL-SCH.
Table 6: MAC CE expanded-type of UL-SCH
Type index Type description
0000000 Type 0
0000001 Type 1
1111111 Type n
[0076] In the embodiment of the present application, the expanded type of MAC CE may

include the following two basic components (1) and (2).

[0077] (1) content of MAC CE, that is, the content of specific control information;
[0078] (2) MAC CE type index.
[0079] If the length of the field of MAC CE type index in the expanded type of MAC CE

IS not a length having an integer multiple of bytes, then based on the above basic components,
the expanded type of MAC CE may also include length-expansion indication information which
can occupy one or more bits and is used to indicate whether the length of the MAC CE type
index has been expanded.

[0080] It should be noted that an order of three possible components of the MAC CE in
the MAC CE can be flexibly defined, which is not specifically limited in the present application.
[0081] It should be noted that the naming pattern of the above-mentioned
"length-expansion indication information™ is only an example, and the present application does

not limit the naming pattern of the indication information. Indication information or identifier
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information that has the same function as that of the indication information is within the
protection scope of the present application.

[0082] For example, the length-expansion indication information occupies 1 bit. When the
value of the length-expansion indication information is 0, the “0” value indicates that the length
of the MAC CE type index is not expanded, that is, the length of the MAC CE type index is 7
bits; when the value of the length-expansion indication information is 1, the “1” value indicates
that the length of the MAC CE type index has been expanded, that is, the length of the MAC CE
type index is 15 bits.

[0083] FIG. 2 exemplarily shows a structure of an expanded type of MAC CE, and a
length of the MAC CE type index is 7 bits. As shown in FIG. 2, the MAC CE may include
following:

[0084] E field: length-expansion indication information, the length of the E field is 1 bit,
and the value of the field is 0, which is used to indicate that the length of the MAC CE type

index is not expanded,

[0085] MAC CE type index: 7 bits in length;
[0086] content of specific control information of MAC CE.
[0087] FIG. 3 exemplarily shows a structure of an expanded type of MAC CE, and the

length of the MAC CE type index is 15 bits. As shown in FIG. 3, the MAC CE may include
following.
[0088] E field: length-expansion indication information, the length is 1 bit, and the value

of the field is 1, the field is used to indicate that the length of the MAC CE type index has been

expanded;

[0089] MAC CE type index: 15 bits in length;

[0090] content of specific control information of MAC CE.

[0091] FIG. 4 exemplarily shows a structure of an expanded type of MAC CE, and the

length of the MAC CE type index is 8 bits. As shown in FIG. 4, the MAC CE may include

following.
[0092] MAC CE type index: the length of the MAC CE type index is 8 bits;
[0093] content of specific control information of MAC CE.
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[0094] FIG. 5 exemplarily shows the structure of an expanded type of MAC CE, and the
length of the MAC CE type index is 16 bits. As shown in FIG. 5, the MAC CE may include

following.

[0095] MAC CE type index: the length of the MAC CE type index is 16 bits;

[0096] content of specific control information of MAC CE.

[0097] In another possible implementation, a C-RNTI CE format in a protocol is shown in

FIG. 6. FIG. 7 shows a format of an expanded type of MAC CE with a 7-bit MAC CE type index.
By combining FIG. 6 with FIG. 7, it can be seen that the method provided by the embodiment of
the present application can realize expansion of a MAC CE type.

[0098] Based on the foregoing embodiment, an embodiment of the present application
provides a MAC PDU transmission method on a sending device side, as shown in FIG. 8, the
method includes steps 801-802.

[0099] S801: generating a MAC PDU by a sending device.

[00100] If the sending device needs to send an expanded type of MAC CE through the
MAC PDU, the MAC PDU subheader corresponding to the MAC CE includes MAC CE
expanded-type indication information for indicating that the corresponding MAC CE is an
expanded type of MAC CE, and the MAC CE type index is set in the MAC CE and is used to
indicate an expansion type described by the MAC CE.

[00101] Specific implementation of this step is described in the foregoing embodiments,
which will not be repeated here.

[00102] S802: sending the MAC PDU by the sending device.

[00103] An embodiment of the present application also provides a MAC PDU transmission
method on a receiving device side, the method includes steps S803-S804.

[00104] S803: receiving, by the receiving device, a MAC PDU sent by the sending device.
[00105] S804: determining the type of a MAC CE by the receiving device according to the
MAC CE expanded-type indication information and the MAC CE type index.

[00106] It should be noted that, in the embodiments of the present application, when the
MAC PDU is mapped to an uplink shared channel for transmission, the "sending device™ may be
a "terminal™, the "receiving device" may be a "base station™; when the MAC PDU is mapped to a
downlink shared channel for transmission, the "sending device” may be the "base station™ and

the "receiving device" may be the "terminal”.
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[00107] Based on the same technical concept, an embodiment of the present application
also provides a MAC PDU transmission apparatus. Referring to FIG. 9, the apparatus provided
in the embodiment of the present application includes a generating module 901 and a sending
module 902.

[00108] The generating module 901 is configured to generate a MAC PDU by a sending
device. The MAC PDU includes N media access control control elements (MAC CE) and N
MAC PDU subheaders corresponding to the N MAC CEs in a one-to-one manner. At least one
MAC PDU subheader in the N MAC PDU subheaders includes MAC CE expanded-type
indication information used to indicate that the corresponding MAC CE is an expanded type of
MAC CE, and the MAC PDU subheader that contains the MAC CE expanded-type indication
information corresponds to the MAC CE including a MAC CE type index, the MAC CE type
index is used to indicate an expansion type to which the MAC CE belongs, and N is an integer
greater than or equal to 1.

[00109] The sending module 902 is configured to send the MAC PDU by the sending
device.

[00110] Based on the same technical concept, an embodiment of the present application
also provides a MAC PDU transmission apparatus. Referring to FIG. 10, the apparatus provided
in the embodiment of the present application includes a receiving module 1001 and a
determining module 1002.

[00111] The receiving module 1001 is configured to generate a MAC PDU by a receiving
device. The MAC PDU includes N media access control control elements (MAC CE) and N
MAC PDU subheaders corresponding to the N MAC CEs in a one-to-one manner. At least one
MAC PDU subheader in the N MAC PDU subheaders includes MAC CE expanded-type
indication information used to indicate that the corresponding MAC CE is an expanded type of
MAC CE, and the MAC PDU subheader that contains the MAC CE expanded-type indication
information corresponds to the MAC CE including a MAC CE type index, the MAC CE type
index is used to indicate an expansion type to which the MAC CE belongs, and N is an integer
greater than or equal to 1.

[00112] The determining module 1002 is configured to determine the type of the MAC CE
by the receiving device according to the MAC CE expanded-type indication information and the

MAC CE type index.
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[00113] Based on the same technical concept, an embodiment of the present application
further provides an apparatus, as shown in FIG. 11, the apparatus includes a processor 1101, a
storage 1102, a transceiver 1103, and a bus interface. The apparatus can implement an object
processing procedure described in the foregoing embodiments.

[00114] The processor 1101 is responsible for managing a bus architecture and general
processing, and the storage 1102 can store data used by the processor 1101 when performing an
operations. The transceiver 1103 is used to receive and send data under the control of the
processor 1101.

[00115] The bus architecture may include any number of interconnected buses and bridges.
Specifically, various circuits such as one or more processors represented by the processor 1101
and a storage represented by the storage 1102 are linked together. The bus architecture can also
link various other circuits such as peripheral devices, voltage regulators, power management
circuits, etc., which are all known in the art, and therefore, no further description thereof is
provided herein. A bus interface provides the interface. The processor 1101 is responsible for
managing the bus architecture and general processing, and the storage 1102 can store data used
by the processor 1101 when performing operations.

[00116] The processes disclosed in the embodiments of the present disclosure may be
applied to the processor 1101 or implemented by the processor 1101. In the implementation
process, each step of a signal processing flow can be completed by integrated logic circuits of
hardware in the processor 1101 or instructions in a form of software. The processor 1101 may be
a general-purpose processor, a digital signal processor, an application specific integrated circuit,
a field programmable gate array or other programmable logic device, a discrete gate or transistor
logic device, a discrete hardware component, and may implement or execute the methods, steps
and logic block diagrams disclosed in the embodiments of the present disclosure. The
general-purpose processor may be a microprocessor or any conventional processor. The steps of
the method disclosed in the embodiments of the present disclosure may be directly embodied as
being executed and completed by a hardware processor, or executed and completed by a
combination of hardware and software modules in the processor. A software module can be
located in a storage medium mature in the field such as a random access memory, a flash
memory, a read-only memory, a programmable read-only memory, or an electrically erasable

programmable memory, registers, etc. The storage medium is located in the storage 1102, and the
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processor 1101 reads information in the storage 1102, and completes the steps of a signal
processing flow in combination with hardware of the processor 1101.

[00117] Specifically, the processor 1101 is configured to read a program in the storage
1102 and execute processes executed by an access network node described in the foregoing
embodiments.

[00118] Based on the same technical concept, an embodiment of the present application
also provides an apparatus, as shown in FIG. 12. The apparatus includes a processor 1201, a
storage 1202, a transceiver 1203, and a bus interface. The apparatus can implement an object
processing procedure described in the foregoing embodiments.

[00119] The processor 1201 is responsible for managing a bus architecture and general
processing, and the storage 1202 can store data used by the processor 1201 when performing an
operations. The transceiver 1203 is used to receive and send data under the control of the
processor 1201.

[00120] The bus architecture may include any number of interconnected buses and bridges.
Specifically, various circuits such as one or more processors represented by the processor 1201
and a storage represented by the storage 1202 are linked together. The bus architecture can also
link various other circuits such as peripheral devices, voltage regulators, power management
circuits, etc., which are all known in the art, and therefore, no further description thereof is
provided herein. A bus interface provides the interface. The processor 1201 is responsible for
managing the bus architecture and general processing, and the storage 1202 can store data used
by the processor 1201 when performing operations.

[00121] The flows disclosed in the embodiments of the present disclosure may be applied
to the processor 1201 or implemented by the processor 1201. In the implementation process,
each step of a signal processing flow can be completed by integrated logic circuits of hardware
in the processor 1201 or instructions in a form of software. The processor 1201 may be a
general-purpose processor, a digital signal processor, an application specific integrated circuit, a
field programmable gate array or other programmable logic device, a discrete gate or transistor
logic device, a discrete hardware component, and may implement or execute the methods, steps
and logic block diagrams disclosed in the embodiments of the present disclosure. The
general-purpose processor may be a microprocessor or any conventional processor. The steps of

the method disclosed in the embodiments of the present disclosure may be directly embodied as
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being executed and completed by a hardware processor, or executed and completed by a
combination of hardware and software modules in the processor. A software module can be
located in a storage medium mature in the field such as a random access memory, a flash
memory, a read-only memory, a programmable read-only memory, or an electrically erasable
programmable memory, registers, etc. The storage medium is located in the storage 1202, and the
processor 1201 reads information in the storage 1202, and completes the steps of a signal
processing flow in combination with hardware of the processor 1201.

[00122] Specifically, the processor 1201 is configured to read a program in the storage
1202 and execute processes executed by an access network node described in the foregoing
embodiments.

[00123] Based on the same technical concept, the embodiments of the present application
also provide one or more computer-readable storage media, on which instructions are stored,
wherein when the instructions are executed by one or more processors, a communication device
Is caused to execute the method described in the foregoing embodiments.

[00124] Based on the same technical concept, an embodiment of the present application
also provides a computer-readable storage medium storing computer-executable instructions.
The computer-executable instructions are used to cause one or more processors to execute the
method described in the foregoing embodiments.

[00125] The present application is described with reference to flowcharts and/or block
diagrams of methods, devices (systems), and computer program products according to
embodiments of the present application. It should be understood that each flow and/or each block
in a flowchart and/or a block diagram, and a combination of flows and/or blocks in the flowchart
and/or the block diagram can be realized by computer program instructions. These computer
program instructions can be provided to a processor of a general-purpose computer, a
special-purpose computer, an embedded processor, or other programmable data processing
devices to generate a machine, so that instructions, when being executed by a processor of a
computer or other programmable data processing device, can generate a device used to realize a
functions specified in one or more flows in a flowchart and/or one or more blocks in a block
diagram.

[00126] These computer program instructions can also be stored in a computer-readable

memory that can guide a computer or other programmable data processing devices to work in a
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specific manner, so that the instructions stored in the computer-readable memory produce an
article of manufacture including an instruction apparatus. The apparatus implements the
functions specified in one or more flows in a flowchart and/or one or more blocks in a block
diagram.

[00127] These computer program instructions can also be loaded on a computer or other
programmable data processing device, so that a series of operations and steps are executed on the
computer or other programmable device to produce a computer-implemented processing, so that
instructions, when being executed a computer or other programmable device, can provide steps
used for implementing functions specified in one or more flows in a flowchart and/or one or
more blocks in a block diagram.

[00128] Although optional embodiments of the present application have been described,
those skilled in the art can make additional changes and modifications to these embodiments
once they learn the basic creative concept. Therefore, the appended claims are intended to be
interpreted as including optional embodiments and all changes and modifications falling within
the scope of the present application.

[00129] Obviously, those skilled in the art can make various changes and modifications to
present application without departing from the spirit and scope of present application. In this way,
if these modifications and variations of the present application fall within the scope of the claims
of the present application and their equivalent technologies, the present application also intends

to include these modifications and variations.

20



What is claimed is:

1. A media access control protocol data unit (MAC PDU) transmission method,
comprising:

generating a MAC PDU by a sending device, wherein the MAC PDU comprises N media
access control control elements (MAC CE) and N MAC PDU subheaders corresponding to the N
MAC CEs in a one-to-one manner, at least one MAC PDU subheader in the N MAC PDU
subheaders comprises MAC CE expanded-type indication information used to indicate that a
corresponding MAC CE is an expanded type of MAC CE, and a MAC CE corresponding to the
MAC PDU subheader containing the MAC CE expanded-type indication information comprises
an MAC CE type index used to indicate an expansion type to which the MAC CE belongs, and N
Is an integer greater than or equal to 1,

sending the MAC PDU by the sending device.

2. The method according to claim 1, wherein the MAC CE expanded-type indication
information is carried in a logical channel identity (LCID) field in the MAC PDU subheader, and
a value of the MAC CE expanded-type indication information is an available value in a value

range of a MAC CE type identity.

3. The method according to claim 1, wherein a length of the MAC CE type index is N
bytes, and N is an integer greater than or equal to 1; or,
a length of the MAC CE type index is (Nx8-M) bits in N bytes, N is an integer greater

than or equal to 1, M is an integer, and 1<M<7.

4. The method according to claim 1, wherein if the MAC CE type index is (Nx8-M) bits
in N bytes, the MAC CE type index comprises length-expansion indication information,

the length-expansion indication information occupies at least one of remaining bits of the
N bytes, and the length-expansion indication information is used to indicate whether a length of

the MAC CE type index is expanded.
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5. The method according to any one of claims 1 to 4, wherein the MAC PDU is mapped
to a downlink shared channel for transmission, or mapped to an uplink shared channel for

transmission.

6. A media access control protocol data unit (MAC PDU) transmission method,
comprising:

receiving a MAC PDU by a receiving device, wherein the MAC PDU comprises N media
access control control elements (MAC CE) and N MAC PDU subheaders corresponding to the N
MAC CEs in a one-to-one manner, at least one MAC PDU subheader in the N MAC PDU
subheaders comprises MAC CE expanded-type indication information used to indicate that a
corresponding MAC CE is an expanded type of MAC CE, and a MAC CE corresponding to the
MAC PDU subheader containing the MAC CE expanded-type indication information comprises
an MAC CE type index used to indicate an expansion type to which the MAC CE belongs, and N
Is an integer greater than or equal to 1;

determining a type of the MAC CE by the receiving device according to the MAC CE
expanded-type indication information and the MAC CE type index.

7. The method according to claim 6, wherein the MAC CE expanded-type indication
information is carried in a logical channel identity (LCID) field in the MAC PDU subheader, and
a value of the MAC CE expanded-type indication information is an available value in a value

range of a MAC CE type identity.

8. The method according to claim 6, wherein a length of the MAC CE type index is N
bytes, and N is an integer greater than or equal to 1; or,
a length of the MAC CE type index is (Nx8-M) bits in N bytes, N is an integer greater

than or equal to 1, M is an integer, and 1<M<7.

9. The method according to claim 6, wherein if the MAC CE type index is (Nx8-M) bits

in N bytes, the MAC CE type index comprises length-expansion indication information,
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the length-expansion indication information occupies at least one of remaining bits of the
N bytes, and the length-expansion indication information is used to indicate whether a length of

the MAC CE type index is expanded.

10. The method according to any one of claims 6 to 9, wherein the MAC PDU is mapped
to a downlink shared channel for transmission, or mapped to an uplink shared channel for

transmission.

11. A media access control protocol data unit (MAC PDU) transmission apparatus,
comprising:

a generating module, configured to generate a MAC PDU by a sending device, wherein
the MAC PDU comprises N media access control control elements (MAC CE) and N MAC PDU
subheaders corresponding to the N MAC CEs in a one-to-one manner, at least one MAC PDU
subheader in the N MAC PDU subheaders comprises MAC CE expanded-type indication
information used to indicate that a corresponding MAC CE is an expanded type of MAC CE, and
a MAC CE corresponding to the MAC PDU subheader containing the MAC CE expanded-type
indication information comprises an MAC CE type index used to indicate an expansion type to
which the MAC CE belongs, and N is an integer greater than or equal to 1;

a sending module, configured to send the MAC PDU by the sending device.

12. The apparatus according to claim 11, wherein the MAC CE expanded-type indication
information is carried in a logical channel identity (LCID) field in the MAC PDU subheader, and
a value of the MAC CE expanded-type indication information is an available value in a value

range of a MAC CE type identity.

13. The apparatus according to claim 11, wherein a length of the MAC CE type index is
N bytes, and N is an integer greater than or equal to 1; or,
a length of the MAC CE type index is (Nx8-M) bits in N bytes, N is an integer greater

than or equal to 1, M is an integer, and 1<M<7.
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14. The apparatus according to claim 11, wherein if the MAC CE type index is (Nx8-M)
bits in N bytes, the MAC CE type index comprises length-expansion indication information,

the length-expansion indication information occupies at least one of remaining bits of the
N bytes, and the length-expansion indication information is used to indicate whether a length of

the MAC CE type index is expanded.

15. The apparatus according to any one of claims 11 to 14, wherein the MAC PDU is
mapped to a downlink shared channel for transmission, or mapped to an uplink shared channel

for transmission.

16. A media access control protocol data unit (MAC PDU) transmission apparatus,
comprising:

a receiving module, configured to receive a MAC PDU by a receiving device, wherein
the MAC PDU comprises N media access control control elements (MAC CE) and N MAC PDU
subheaders corresponding to the N MAC CEs in a one-to-one manner, at least one MAC PDU
subheader in the N MAC PDU subheaders comprises MAC CE expanded-type indication
information used to indicate that a corresponding MAC CE is an expanded type of MAC CE, and
a MAC CE corresponding to the MAC PDU subheader containing the MAC CE expanded-type
indication information comprises an MAC CE type index used to indicate an expansion type to
which the MAC CE belongs, and N is an integer greater than or equal to 1;

a determining module, configured to determine a type of the MAC CE by the receiving
device according to the MAC CE expanded-type indication information and the MAC CE type

index.

17. The apparatus according to claim 16, wherein the MAC CE expanded-type indication
information is carried in a logical channel identity (LCID) field in the MAC PDU subheader, and
a value of the MAC CE expanded-type indication information is an available value in a value

range of a MAC CE type identity.

18. The apparatus according to claim 16, wherein a length of the MAC CE type index is

N bytes, and N is an integer greater than or equal to 1; or,
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a length of the MAC CE type index is (Nx8-M) bits in N bytes, N is an integer greater

than or equal to 1, M is an integer, and 1<M<7.

19. The apparatus according to claim 16, wherein if the MAC CE type index is (Nx8-M)
bits in N bytes, the MAC CE type index comprises length-expansion indication information,

the length-expansion indication information occupies at least one of remaining bits of the
N bytes, and the length-expansion indication information is used to indicate whether a length of

the MAC CE type index is expanded.

20. The apparatus according to any one of claims 16 to 19, wherein the MAC PDU is
mapped to a downlink shared channel for transmission, or mapped to an uplink shared channel

for transmission.

21. An apparatus, comprising:

one or more processors; and

one or more computer-readable storage media,

wherein instructions are stored on the one or more computer-readable storage media, and
when the instructions are executed by the one or more processors, the apparatus executes the

method according to any one of claims 1 to 5.

22. An apparatus, comprising:

one or more processors; and

one or more computer-readable storage media

wherein instructions are stored on the one or more computer-readable storage media, and
when the instructions are executed by the one or more processors, the apparatus executes the

method according to any one of claims 6 to 10.

23. A computer-readable storage medium storing computer-executable instructions,
wherein the computer-executable instructions are used to cause one or more processors to

execute the method according to any one of claims 1 to 5.
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24. A computer-readable storage medium storing computer-executable instructions,
wherein the computer-executable instructions are used to cause one or more processors to

execute the method according to any one of claims 6 to 10.
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