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TTI CONFIGURATION METHOD, DEVICE,
AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Application No. PCT/CN2016/073234 filed on Feb. 2, 2016,
the disclosure of which is hereby incorporated by reference
in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of wire-
less communications, and in particular, to a TTI configura-
tion method, a device, and a system.

BACKGROUND

[0003] In a conventional Long Term Evolution (LTE)
communication protocol, a transmission time interval (TTI)
is a basic time unit in time domain of LTE radio resources,
and has a standard time length that is 1 ms (briefly referred
to as a TTI of 1 ms below).

[0004] Currently, research is being carried on use of a TTI
of a shorter time length (having a shorter time length than
that of the TTI of 1 ms, and briefly referred to as a short TTI
below) in an LTE system. Compared with use of the TTI of
1 ms, use of the short TTI has the following benefits: After
a TTI length is reduced, a round trip transmission delay of
a single packet is reduced accordingly, so as to be quite
helpful to a rapid increase of a window length at a slow start
stage of TCP, and a data throughput at the slow start stage
can be obviously increased. Therefore, after the TTI length
is reduced, a transmission delay of a small packet can be
obviously reduced. In addition, in a case of the short TTI, a
HARQ feedback and a CSI feedback are both faster, so that
a better link adaptation characteristic can be obtained.
[0005] Inasubsequent continuous evolution process of the
LTE protocol, the short TTI is introduced, and meanwhile,
to be compatible with the TTI of 1 ms, TTIs of a plurality
of time lengths coexist. Therefore, it is inevitable to confront
a problem of how to configure the short TTL that is, how an
evolved node base station (eNB) instructs user equipment
(UE) to use a short TTI resource and how the UE uses the
short TTI resource. Currently, in the prior art, there is no
method for configuring the short TTI.

SUMMARY

[0006] Embodiments of the present disclosure provide a
TTI configuration method, a device, and a system, so as to
resolve a problem that there is no method for configuring a
short TTI.

[0007] To achieve the foregoing objective, the following
technical solutions are used in the embodiments of the
present disclosure.

[0008] According to a first aspect, a TTI configuration
method is provided, specifically including the following
steps:

[0009] receiving, by a network device, TTI request infor-

mation sent by user equipment, where the TTI request
information indicates a TTI length requested to be used; and
[0010] responding, by the network device, to the TTI
request information, and sending TTT indication information
to the user equipment, where the TTI indication information
includes at least one of the following information:
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[0011] a TTI length assigned by the network device to the
user equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length.

[0012] In this implementation, the user equipment sends
the TTI request information to the network device, where the
TTI request information indicates the TTI length that the
user equipment requests to use; the network device receives
the TTI request information sent by the user equipment; the
network device obtains, according to the TTI request infor-
mation, the TTI length that the user equipment requests to
use; the network device sends the TTI indication informa-
tion to the user equipment, where the TTI indication infor-
mation includes at least one of the following information: a
TTI length assigned by the network device to the user
equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length; and the user equipment communicates with
the network device by using the TTI length assigned by the
network device to the user equipment and/or an effective
moment and/or a start symbol location. The user equipment
requests from the network device to use a TTI length, where
the TTI length includes a short TTI, and the network device
assigns a corresponding TTI length for the request of the
user equipment, so as to resolve a problem that there is no
method for configuring a short TTI.

[0013] With reference to the first aspect, in a first possible
implementation, before the receiving, by a network device,
TTI request information sent by user equipment, the method
includes:

[0014] broadcasting, by the network device, a TTI length
supported by the network device to the user equipment.
[0015] With reference to the first aspect, in a second
possible implementation, the responding to the TTI request
information includes:

[0016] obtaining, according to information content of the
TTI request information, the TTI length that the user equip-
ment requests to use, where the information content of the
TTI request information corresponds to the TTI length that
the user equipment requests to use.

[0017] With reference to the first aspect, in a third possible
implementation, the responding to the TTI request informa-
tion includes:

[0018] obtaining, according to a resource occupied by the
TTI request information, the TTI length that the user equip-
ment requests to use, where the occupied resource corre-
sponds to the TTI length that the user equipment requests to
use.

[0019] With reference to the second possible implemen-
tation of the first aspect, in a fourth possible implementation,
[0020] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0021] receiving, by the network device, a random access
preamble sent by the user equipment, where the random
access preamble indicates the TTI length requested to be
used;

[0022] the responding to the TTI request information
includes:
[0023] obtaining, according to the random access pre-

amble, the TTI length requested to be used; and

[0024] the sending TTI indication information to the user
equipment includes:
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[0025] sending a random access response message to the
user equipment, where the TTI indication information is
indicated in the random access response message.

[0026] Inthis implementation, in a random access process,
the UE indicates, by using a random access preamble, a TTI
length requested by the UE, and an eNB indicates, by using
a random access response message, a TTI length assigned to
the UE for the request, so as to configure a TTI by using the
random access preamble in the random access process, and
resolve a problem that there is no method for configuring a
short TTI.

[0027] With reference to the fourth possible implementa-
tion of the first aspect, in a fifth possible implementation, the
indicating the TTI indication information in the random
access response message includes:

[0028] indicating the TTI indication information by add-
ing a byte to the random access response message; or
[0029] indicating the TTI indication information by reus-
ing one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0030] With reference to the third possible implementation
of the first aspect, in a sixth possible implementation,
[0031] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0032] receiving, by the network device, a random access
preamble of the user equipment on a preset time-frequency
resource, where the preset time-frequency resource corre-
sponds to the TTI length that the user equipment requests to
use; and

[0033] the obtaining, according to a resource occupied by
the TTI request information, the TTI length that the user
equipment requests to use includes:

[0034] obtaining, according to the preset time-frequency
resource occupied by the random access preamble, the TTI
length that the user equipment requests to use.

[0035] Inthis implementation, in a random access process,
the UE indicates, by using a resource occupied by a random
access preamble, a TTI length requested by the UE, and an
eNB indicates, by using a random access response message,
a TTI length assigned to the UE for the request, so as to
configure a TTI by using the resource occupied by the
random access preamble in the random access process, and
resolve a problem that there is no method for configuring a
short TTI.

[0036] With reference to the third possible implementation
of the first aspect, in a seventh possible implementation,
[0037] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0038] receiving, by the network device, scheduling
request information sent by the user equipment on a preset
scheduling request resource, where the preset scheduling
request resource corresponds to the TTT length requested to
be used; and

[0039] the obtaining, according to a resource occupied by
the TTI request information, the TTI length requested to be
used includes:

[0040] obtaining, according to a preset time-frequency
resource occupied by the scheduling request information,
the TTI length requested to be used.

[0041] In this implementation, in a scheduling request
process, the UE indicates, by using a preset scheduling
request resource occupied by scheduling request informa-
tion, a TTI length requested by the UE, and an eNB
indicates, by using an uplink scheduling grant message, a

Nov. 29, 2018

TTI length assigned to the UE for the request, so as to
configure a TTI in the scheduling request process of the user
equipment, and resolve a problem that there is no method for
configuring a short TTI.

[0042] With reference to the second possible implemen-
tation of the first aspect, in an eighth possible implementa-
tion,

[0043] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0044] receiving, by the network device, a buffer status
report message sent by the user equipment, where a value of
one or more reserved bits of the buffer status report message
indicates the TTI length that the user equipment requests to
use; and

[0045] the obtaining, according to information content of
the TTI request information, the TTI length requested to be
used includes:

[0046] obtaining, according to the value of the one or more
reserved bits of the buffer status report message, the TTI
length requested to be used.

[0047] In this implementation, in a buffer status report
process, the UE indicates, by using a value of one or more
reserved bits of a buffer status report message, a TTI length
requested by the UE, and an eNB indicates, by using an
uplink scheduling grant message, a TTI length assigned to
the UE for the request, so as to configure a TTI in the buffer
status report process of the UE, and resolve a problem that
there is no method for configuring a short TTI.

[0048] With reference to the second possible implemen-
tation of the first aspect, in a ninth possible implementation,
[0049] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0050] receiving, by the network device, a MAC CE sent
by the user equipment, where an uplink LCID value in a
message header of the MAC CE indicates that a type of the
MAC CE is TTI request information, and a message body of
the MAC CE indicates the requested TTI length;

[0051] the obtaining, according to information content of
the TTI request information, the TTI length requested to be
used includes:

[0052] obtaining, according to the message header and the
message body of the MAC CE, the TTI length requested to
be used; and

[0053] the sending TTI indication information to the user
equipment includes:

[0054] sending a MAC CE to the user equipment, where
a downlink LCD value in a message header of the MAC CE
indicates that a type of the MAC CE is TTI indication
information, and a message body of the MAC CE includes
the TTT indication information.

[0055] In this implementation, the UE indicates, by using
a message header and a message body of a MAC CE, a TTI
length requested by the UE, and an eNB indicates, by using
the MAC CE, a TTI length assigned to the UE for the
request, and extends the MAC CE to which a BSR message
belongs to configure a TTI, so as to resolve a problem that
there is no method for configuring a short TTI.

[0056] With reference to the second possible implemen-
tation of the first aspect, in a tenth possible implementation,
[0057] the receiving, by a network device, TTI request
information sent by user equipment includes:

[0058] receiving, by the network device, an RRC connec-
tion setup request message sent by the user equipment,
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where a TTI related information element of the RRC con-
nection setup request message indicates the TTI length
requested to be used;

[0059] the obtaining, according to information content of
the TTI request information, the TTI length requested to be
used includes:

[0060] obtaining, according to the TTI related information
element of the RRC connection setup request message, the
TTI length requested to be used; and

[0061] the sending TTI indication information to the user
equipment includes:

[0062] sending an RRC connection setup message or an
RRC reconfiguration message to the user equipment, where
the RRC connection setup message or the RRC reconfigu-
ration message includes the TTI indication information.
[0063] In this implementation, in an RRC connection
setup process, the UE indicates, by using a TTI related
information element of an RRC connection setup request
message, a TTI length requested by the UE, and an eNB
indicates, by using an RRC connection reconfiguration
message, a TT1 length assigned to the UE for the request, so
as to configure a TTI in the RRC connection setup process,
and resolve a problem that there is no method for config-
uring a short TTL

[0064] With reference to the second possible implemen-
tation of the first aspect, in an eleventh possible implemen-
tation,

[0065] the sending TTI indication information to the user
equipment includes:

[0066] sending a handover command message to the user
equipment, where the handover command message includes
the TTT indication information.

[0067] In this implementation, in a handover preparation
stage, a source eNB may add, to a handover request message
sent to a target eNB, an indication indicating that the UE has
a short TTI communication capability, the target eNB adds
TTI indication information to a handover confirm message
sent to the source eNB, and the source eNB sends a handover
command message to the UE, where the handover command
message includes the TTI indication information, and the
TTI indication information includes a TTI length assigned
by the eNB to the UE, so as to configure a TTI in the
handover preparation stage, and resolve a problem that there
is no method for configuring a short TTIL.

[0068] According to a second aspect, a TTI configuration
method is provided, specifically including the following
steps:

[0069] sending, by user equipment, TTI request informa-

tion to a network device, where the TTI request information
indicates a TTI length that the user equipment requests to
use; and

[0070] receiving TTI indication information sent by the
network device, where the TTI indication information
includes at least one of the following information:

[0071] a TTI length assigned to the user equipment, effec-
tive moment information, start symbol location information,
and enabling confirm information of the TTI length.
[0072] In this implementation, the user equipment sends
the TTI request information to the network device, where the
TTI request information indicates the TTI length that the
user equipment requests to use; the network device receives
the TTI request information sent by the user equipment; the
network device obtains, according to the TTI request infor-
mation, the TTT length that the user equipment requests to
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use; the network device sends the TTI indication informa-
tion to the user equipment, where the TTI indication infor-
mation includes at least one of the following information: a
TTI length assigned by the network device to the user
equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length; and the user equipment communicates with
the network device by using the TTI length assigned by the
network device to the user equipment and/or an effective
moment and/or a start symbol location. The user equipment
requests from the network device to use a TTI length, where
the TTI length includes a short TTI, and the network device
assigns a corresponding TTI length for the request of the
user equipment, so as to resolve a problem that there is no
method for configuring a short TTI.

[0073] With reference to the second aspect, in a first
possible implementation, before the sending, by user equip-
ment, TTI request information to a network device, the
method includes:

[0074] receiving a TTI length supported by the network
device.
[0075] With reference to the second aspect, in a second

possible implementation, the indicating, by the TTI request
information, the TTI length that the user equipment requests
to use includes:

[0076] indicating, by using information content of the TTI
request information, the TTI length that the user equipment
requests to use, where the information content of the TTI
request information corresponds to the TTI length that the
user equipment requests to use.

[0077] With reference to the second aspect, in a third
possible implementation, the indicating, by the TTI request
information, the TTI length that the user equipment requests
to use includes:

[0078] indicating, by using a resource occupied by the TTI
request information, the TTI length that the user equipment
requests to use, where the occupied resource corresponds to
the TTI length that the user equipment requests to use.
[0079] With reference to the second possible implemen-
tation of the second aspect, in a fourth possible implemen-
tation,

[0080] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0081] sending, by the user equipment, a random access
preamble to the network device, where the random access
preamble indicates the TTI length that the user equipment
requests to use; and

[0082] the receiving TTI indication information sent by
the network device includes:

[0083] receiving a random access response message sent
by the network device, where the TTI indication information
is indicated in the random access response message.
[0084] Inthis implementation, in a random access process,
the UE indicates, by using a random access preamble, a TTI
length requested by the UE, and an eNB indicates, by using
a random access response message, a TTI length assigned to
the UE for the request, so as to configure a TTI by using the
random access preamble in the random access process, and
resolve a problem that there is no method for configuring a
short TTI.

[0085] With reference to the fourth possible implementa-
tion of the second aspect, in a fifth possible implementation,
the indicating the TTI indication information in the random
access response message includes:
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[0086] indicating the TTI indication information by add-
ing a byte to the random access response message; or
[0087] indicating the TTI indication information by reus-
ing one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0088] With reference to the third possible implementation
of the second aspect, in a sixth possible implementation,
[0089] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0090] sending, by the user equipment, a random access
preamble on a preset time-frequency resource, where the
preset time-frequency resource corresponds to the TTI
length that the user equipment requests to use; and

[0091] the receiving TTI indication information sent by
the network device includes:

[0092] receiving a random access response message sent
by the network device, where the random access response
message includes the TTI indication information.

[0093] Inthis implementation, in a random access process,
the UE indicates, by using a resource occupied by a random
access preamble, a TTI length requested by the UE, and an
eNB indicates, by using a random access response message,
a TTI length assigned to the UE for the request, so as to
configure a TTI by using the resource occupied by the
random access preamble in the random access process, and
resolve a problem that there is no method for configuring a
short TTI.

[0094] With reference to the third possible implementation
of the second aspect, in a seventh possible implementation,
[0095] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0096] sending, by the user equipment, scheduling request
information to the network device on a preset scheduling
request resource, where the preset scheduling request
resource corresponds to the TTI length that the user equip-
ment requests to use.

[0097] In this implementation, in a scheduling request
process, the UE indicates, by using a preset scheduling
request resource occupied by scheduling request informa-
tion, a TTI length requested by the UE, and an eNB
indicates, by using an uplink scheduling grant message, a
TTI length assigned to the UE for the request, so as to
configure a TTI in the scheduling request process of the user
equipment, and resolve a problem that there is no method for
configuring a short TTI.

[0098] With reference to the second possible implemen-
tation of the second aspect, in an eighth possible implemen-
tation,

[0099] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0100] sending, by the user equipment, a buffer status
report message to the network device, where a value of one
or more reserved bits of the buffer status report message
indicates the TTI length that the user equipment requests to
use.

[0101] In this implementation, in a buffer status report
process, the UE indicates, by using a value of one or more
reserved bits of a buffer status report message, a TTI length
requested by the UE, and an eNB indicates, by using an
uplink scheduling grant message, a TTI length assigned to
the UE for the request, so as to configure a TTI in the buffer
status report process of the UE, and resolve a problem that
there is no method for configuring a short TTI.
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[0102] With reference to the second possible implemen-
tation of the second aspect, in a ninth possible implemen-
tation,

[0103] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0104] sending, by the user equipment, a MAC CE to the
network device, where an uplink LCID value in a message
header of the MAC CE indicates that a type of the MAC CE
is TTI request information, and a message body of the MAC
CE indicates the requested TTI length; and

[0105] the receiving TTI indication information sent by
the network device includes:

[0106] receiving a MAC CE sent by the network device,
where a downlink LCD value in a message header of the
MAC CE indicates that a type of the MAC CE is TTI
indication information, and a message body of the MAC CE
includes the TTI indication information.

[0107] In this implementation, the UE indicates, by using
a message header and a message body of a MAC CE, a TTI
length requested by the UE, and an eNB indicates, by using
the MAC CE, a TTI length assigned to the UE for the
request, and extends the MAC CE to which a BSR message
belongs to configure a TTI, so as to resolve a problem that
there is no method for configuring a short TTI.

[0108] With reference to the second possible implemen-
tation of the second aspect, in a tenth possible implemen-
tation,

[0109] the sending, by user equipment, TTI request infor-
mation to a network device includes:

[0110] sending, by the user equipment, an RRC connec-
tion setup request message to the network device, where a
TTI related information element of the RRC connection
setup request message indicates the TTI length that the user
equipment requests to use; and

[0111] the receiving TTI indication information sent by the
network device includes:

[0112] receiving an RRC connection setup message or an
RRC reconfiguration message sent by the network device,
where the RRC connection setup message or the RRC
reconfiguration message includes the TTI indication infor-
mation.

[0113] In this implementation, in an RRC connection
setup process, the UE indicates, by using a TTI related
information element of an RRC connection setup request
message, a TTI length requested by the UE, and an eNB
indicates, by using an RRC connection reconfiguration
message, a TT1 length assigned to the UE for the request, so
as to configure a TTI in the RRC connection setup process,
and resolve a problem that there is no method for config-
uring a short TTL.

[0114] With reference to the second possible implemen-
tation of the second aspect, in an eleventh possible imple-
mentation,

[0115] the receiving TTI indication information sent by
the network device includes:

[0116] receiving a handover command message sent by
the network device, where the handover command message
includes the TTI indication information.

[0117] In this implementation, in a handover preparation
stage, a source eNB may add, to a handover request message
sent to a target eNB, an indication indicating that the UE has
a short TTI communication capability, the target eNB adds
TTTI indication information to a handover confirm message
sent to the source eNB, and the source eNB sends a handover
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command message to the UE, where the handover command
message includes the TTI indication information, and the
TTI indication information includes a TTI length assigned
by the eNB to the UE, so as to configure a TTI in the
handover preparation stage, and resolve a problem that there
is no method for configuring a short TTIL.

[0118] According to a third aspect, a network device is
provided, including:

[0119] a receiving unit, configured to receive TTI request
information sent by user equipment, where the TTI request
information indicates a TTI length requested to be used; and
[0120] a sending unit, configured to respond to the TTI
request information received by the receiving unit, and send
TTI indication information to the user equipment, where the
TTI indication information includes at least one of the
following information:

[0121] a TTI length assigned by the network device,
effective moment information, start symbol location infor-
mation, and enabling confirm information of the TTI length.
[0122] With reference to the third aspect, in a first possible
implementation,

[0123] the sending unit is further configured to: before the
receiving unit receives the TTI request information, broad-
cast a TTI length supported by the network device to the user
equipment.

[0124] With reference to the third aspect, in a second
possible implementation, the network device further
includes:

[0125] a processing unit, configured to obtain, according
to information content of the TTI request information, the
TTI length requested to be used, where the information
content of the TTI request information corresponds to the
TTI length requested to be used.

[0126] With reference to the third aspect, in a third pos-
sible implementation, the network device further includes:
[0127] a processing unit, configured to obtain, according
to a resource occupied by the TTI request information, the
TTI length requested to be used, where the occupied
resource corresponds to the TTI length requested to be used.
[0128] With reference to the second possible implemen-
tation of the third aspect, in a fourth possible implementa-
tion,

[0129] the receiving unit is further configured to receive a
random access preamble sent by the user equipment, where
the random access preamble indicates the TTI length
requested to be used;

[0130] the processing unit is further configured to obtain,
according to the random access preamble, the TTI length
requested to be used; and

[0131] the sending unit is further configured to send a
random access response message to the user equipment,
where the TTI indication information is indicated in the
random access response message.

[0132] With reference to the fourth possible implementa-
tion of the third aspect, in a fifth possible implementation,
the sending unit is further configured to:

[0133] indicate the TTI indication information by adding
a byte to the random access response message; or

[0134] indicate the TTI indication information by reusing
one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0135] With reference to the third possible implementation
of the third aspect, in a sixth possible implementation,
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[0136] the receiving unit is further configured to receive a
random access preamble sent by the user equipment on a
preset time-frequency resource, where the preset time-fre-
quency resource corresponds to the TTI length requested to
be used;

[0137] the processing unit is further configured to obtain,
according to the preset time-frequency resource occupied by
the random access preamble, the TTI length requested to be
used; and

[0138] the sending unit is further configured to send a
random access response message to the user equipment,
where the random access response message includes the TTI
indication information.

[0139] With reference to the third possible implementation
of the third aspect, in a seventh possible implementation,
[0140] the receiving unit is further configured to receive
scheduling request information sent by the user equipment
on a preset scheduling request resource, where the preset
scheduling request resource corresponds to the TTI length
requested to be used; and

[0141] the processing unit is further configured to obtain,
according to a preset time-frequency resource occupied by
the scheduling request information, the TTI length requested
to be used.

[0142] With reference to the second possible implemen-
tation of the third aspect, in an eighth possible implemen-
tation,

[0143] the receiving unit is further configured to receive a
buffer status report message sent by the user equipment,
where a value of one or more reserved bits of the buffer
status report message indicates the TTI length requested to
be used; and

[0144] the processing unit is further configured to obtain,
according to the value of the one or more reserved bits of the
buffer status report message, the TTI length requested to be
used.

[0145] With reference to the second possible implemen-
tation of the third aspect, in a ninth possible implementation,
[0146] the receiving unit is further configured to receive a
MAC CE sent by the user equipment, where an uplink LCID
value in a message header of the MAC CE indicates that a
type of the MAC CE is TTI request information, and a
message body of the MAC CE indicates the requested TTI
length;

[0147] the processing unit is further configured to obtain,
according to the message header and the message body of
the MAC CE, the TTI length requested to be used; and
[0148] the sending unit is further configured to send a
MAC CE to the user equipment, where a downlink LCID
value in a message header of the MAC CE indicates that a
type of the MAC CE is TTI indication information, and a
message body of the MAC CE includes the TTI indication
information.

[0149] With reference to the second possible implemen-
tation of the third aspect, in a tenth possible implementation,
[0150] the receiving unit is further configured to receive
an RRC connection setup request message sent by the user
equipment, where a TTI related information element of the
RRC connection setup request message indicates the TTI
length requested to be used;

[0151] the processing unit is further configured to obtain,
according to the TTI related information element of the RRC
connection setup request message, the TTI length requested
to be used; and
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[0152] the sending unit is further configured to send an
RRC connection setup message or an RRC reconfiguration
message to the user equipment, where the RRC connection
setup message or the RRC reconfiguration message includes
the TTT indication information.

[0153] With reference to the second possible implemen-
tation of the third aspect, in an eleventh possible implemen-
tation,

[0154] the sending unit is further configured to send a
handover command message to the user equipment, where
the handover command message includes the TTI indication
information.

[0155] The network device provided in this embodiment
of the present disclosure can be configured to perform the
method according to the first aspect or any possible imple-
mentation of the first aspect. Therefore, for a technical effect
that can be achieved by the network device, refer to a
technical effect of the positioning method according to the
first aspect or any possible implementation of the first
aspect. Details are not described herein again.

[0156] According to a fourth aspect, user equipment is
provided, including:

[0157] a sending unit, configured to send TTI request
information to a network device, where the TTI request
information indicates a TTI length that the user equipment
requests to use; and

[0158] a receiving unit, configured to receive TTI indica-
tion information sent by the network device, where the TTI
indication information includes at least one of the following
information:

[0159] a TTI length assigned to the user equipment, effec-
tive moment information, start symbol location information,
and enabling confirm information of the TTI length.
[0160] With reference to the fourth aspect, in a first
possible implementation,

[0161] the receiving unit is further configured to: before
the sending unit sends the TTI request information to the
network device, receive a TTI length supported by the
network device.

[0162] With reference to the fourth aspect, in a second
possible implementation, the user equipment further
includes:

[0163] a processing unit, configured to indicate, by using
information content of the TTI request information, the TTI
length that the user equipment requests to use, where the
information content of the TTI request information corre-
sponds to the TTI length that the user equipment requests to
use.

[0164] With reference to the fourth aspect, in a third
possible implementation, the user equipment further
includes:

[0165] a processing unit, configured to indicate, by using
a resource occupied by the TTI request information, the TTI
length that the user equipment requests to use, where the
occupied resource corresponds to the TTI length that the
user equipment requests to use.

[0166] With reference to the second possible implemen-
tation of the fourth aspect, in a fourth possible implemen-
tation,

[0167] the sending unit is further configured to send a
random access preamble to the network device, where the
random access preamble indicates the TTI length that the
user equipment requests to use; and
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[0168] the receiving unit is further configured to receive a
random access response message sent by the network
device, where the TTI indication information is indicated in
the random access response message.

[0169] With reference to the fourth possible implementa-
tion of the fourth aspect, in a fifth possible implementation,
the processing unit is further configured to:

[0170] indicate the TTI indication information by adding
a byte to the random access response message; or

[0171] indicate the TTI indication information by reusing
one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0172] With reference to the third possible implementation
of the fourth aspect, in a sixth possible implementation,
[0173] the sending unit is further configured to send a
random access preamble to the network device on a preset
time-frequency resource, where the preset time-frequency
resource corresponds to the TTI length that the user equip-
ment requests to use; and

[0174] the receiving unit is further configured to receive a
random access response message sent by the network
device, where the random access response message includes
the TTT indication information.

[0175] With reference to the third possible implementation
of the fourth aspect, in a seventh possible implementation,
[0176] the sending unit is further configured to send
scheduling request information to the network device on a
preset scheduling request resource, where the preset sched-
uling request resource corresponds to the TTI length that the
user equipment requests to use.

[0177] With reference to the second possible implemen-
tation of the fourth aspect, in an eighth possible implemen-
tation,

[0178] the sending unit is further configured to send a
buffer status report message to the network device, where a
value of one or more reserved bits of the buffer status report
message indicates the TTI length that the user equipment
requests to use.

[0179] With reference to the second possible implemen-
tation of the fourth aspect, in a ninth possible implementa-
tion,

[0180] the sending unit is further configured to send a
MAC CE to the network device, where an uplink LCID
value in a message header of the MAC CE indicates that a
type of the MAC CE is TTI request information, and a
message body of the MAC CE indicates the requested TTI
length; and

[0181] the receiving unit is further configured to receive a
MAC CE sent by the network device, where a downlink
LCID value in a message header of the MAC CE indicates
that a type of the MAC CE is TTI indication information,
and a message body of the MAC CE includes the TTI
indication information.

[0182] With reference to the second possible implemen-
tation of the fourth aspect, in a tenth possible implementa-
tion,

[0183] the sending unit is further configured to send an
RRC connection setup request message to the network
device, where a TT1 related information element of the RRC
connection setup request message indicates the TTI length
that the user equipment requests to use; and

[0184] the receiving unit is further configured to receive
an RRC connection setup message or an RRC reconfigura-
tion message sent by the network device, where the RRC
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connection setup message or the RRC reconfiguration mes-
sage includes the TTI indication information.

[0185] With reference to the second possible implemen-
tation of the fourth aspect, in an eleventh possible imple-
mentation,

[0186] the receiving unit is further configured to receive a
handover command message sent by the network device,
where the handover command message includes the TTI
indication information.

[0187] The user equipment provided in this embodiment
of the present disclosure can be configured to perform the
method according to the second aspect or any possible
implementation of the second aspect. Therefore, for a tech-
nical effect that can be achieved by the user equipment, refer
to a technical effect of the positioning method according to
the second aspect or any possible implementation of the
second aspect. Details are not described herein again.
[0188] According to a fifth aspect, a network device is
provided, including: a processor, a first interface circuit, a
second interface circuit, a memory, and a bus, where the
processor, the first interface circuit, the second interface
circuit and the memory are connected by using the bus and
communicate with each other; and the processor is config-
ured to execute program code in the memory to control the
first interface circuit and the second interface circuit to
perform the method provided in the first aspect or a possible
implementation in the first aspect.

[0189] Optionally, the processor may be configured to
perform a function of the processing unit in the third aspect
or a possible implementation in the third aspect.

[0190] The first interface circuit is configured to perform
a function of the receiving unit in the third aspect or a
possible implementation in the third aspect.

[0191] The second interface unit is configured to perform
a function of the sending unit in the third aspect or a possible
implementation in the third aspect.

[0192] The network device provided in this embodiment
of the present disclosure can be configured to perform the
method according to the first aspect or any possible imple-
mentation of the first aspect. Therefore, for a technical effect
that can be achieved by the network device, refer to a
technical effect of the positioning method according to the
first aspect or any possible implementation of the first
aspect. Details are not described herein again.

[0193] According to a sixth aspect, user equipment is
provided, including: a processor, a first interface circuit, a
second interface circuit, a memory, and a bus, where the
processor, the first interface circuit, the second interface
circuit, and the memory are connected by using the bus and
communicate with each other; and the processor is config-
ured to execute a program in the memory to control the first
interface circuit and the second interface circuit to perform
the method provided in the second aspect or a possible
implementation in the second aspect.

[0194] Optionally, the processor may be configured to
perform a function of the processing unit in the fourth aspect
or a possible implementation in the fourth aspect.

[0195] The first interface circuit is configured to perform
a function of the sending unit in the fourth aspect or a
possible implementation in the fourth aspect.

[0196] The second interface unit is configured to perform
a function of the receiving unit according to the fourth aspect
or the possible implementations of the fourth aspect.
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[0197] The user equipment provided in this embodiment
of the present disclosure can be configured to perform the
method according to the second aspect or any possible
implementation of the second aspect. Therefore, for a tech-
nical effect that can be achieved by the user equipment, refer
to a technical effect of the positioning method according to
the second aspect or any possible implementation of the
second aspect. Details are not described herein again.
[0198] According to a seventh aspect, a communications
system is provided, including the eNB according to any one
of the third aspect or the possible implementations of the
third aspect, and the UE according to any one of the fourth
aspect or the possible implementations of the fourth aspect;
or

[0199] including the eNB according to the fifth aspect, and
the UE according to the sixth aspect.

[0200] The communications system provided in this
embodiment of the present disclosure includes the eNB
according to the third aspect or the possible implementations
in the third aspect, and the UE according to the fourth aspect
or the possible implementations in the fourth aspect; or
includes the eNB according to the fifth aspect, and the UE
according to the sixth aspect. Therefore, for a technical
effect that can be achieved by the communications system,
refer to the technical effects of the eNB and the UE. Details
are not described herein again.

BRIEF DESCRIPTION OF THE DRAWINGS

[0201] To describe the technical solutions in the embodi-
ments of the present disclosure or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments. Appar-
ently, the accompanying drawings in the following descrip-
tion show merely some embodiments of the present disclo-
sure, and a person of ordinary skill in the art may still derive
other drawings from these accompanying drawings without
creative efforts.

[0202] FIG. 1 is a schematic structural diagram of a
communications system according to an embodiment of the
present disclosure;

[0203] FIG. 2 is a schematic flowchart of a TTI configu-
ration method according to an embodiment of the present
disclosure;

[0204] FIG. 3 is a schematic flowchart of configuring a
TTI by using a random access preamble in a random access
process according to an embodiment of the present disclo-
sure;

[0205] FIG. 4 is a schematic structural diagram of a MAC
PDU of a random access response message according to an
embodiment of the present disclosure;

[0206] FIG. 5 is a schematic structural diagram of a
random access response message according to an embodi-
ment of the present disclosure;

[0207] FIG. 6 is a schematic flowchart of configuring a
TTI by using a resource occupied by a random access
preamble in a random access process according to an
embodiment of the present disclosure;

[0208] FIG. 7 is a schematic flowchart of configuring a
TTIin a scheduling request process according to an embodi-
ment of the present disclosure;

[0209] FIG. 8 is a schematic flowchart of configuring a
TTI in a buffer status report process according to an embodi-
ment of the present disclosure;
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[0210] FIG. 9 is a schematic structural diagram of a
message header of a BSR according to an embodiment of the
present disclosure;

[0211] FIG. 10 is a schematic flowchart of extending a
MAC CE to which a BSR message belongs to configure a
TTI according to an embodiment of the present disclosure;
[0212] FIG. 11 is a schematic flowchart of configuring a
TTI in an RRC connection setup process according to an
embodiment of the present disclosure;

[0213] FIG. 12 is a schematic flowchart of configuring a
TTI in a handover preparation stage according to an embodi-
ment of the present disclosure;

[0214] FIG. 13 is a schematic structural diagram of a
network device according to an embodiment of the present
disclosure;

[0215] FIG. 14 is a schematic structural diagram of
another network device according to an embodiment of the
present disclosure;

[0216] FIG. 15 is a schematic structural diagram of user
equipment according to an embodiment of the present
disclosure;

[0217] FIG. 16 is a schematic structural diagram of
another user equipment according to an embodiment of the
present disclosure;

[0218] FIG. 17 is a schematic structural diagram of still
another network device according to an embodiment of the
present disclosure; and

[0219] FIG. 18 is a schematic structural diagram of still
another user equipment according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

LTI

[0220] Terms such as “component”, “module”, and “sys-
tem” used in this application are used to indicate computer-
related entities. The computer-related entities may be hard-
ware, firmware, combinations of hardware and software,
software, or software in running. For example, a component
may be, but is not limited to, a process that runs on a
processor, a processor, an object, an executable file, a thread
of execution, a program, and/or a computer. As an example,
both a computing device and an application that runs on the
computing device may be components. One or more com-
ponents may reside within a process and/or a thread of
execution, and a component may be located on one com-
puter and/or distributed between two or more computers. In
addition, these components may be executed from various
computer-readable media that have various data structures.
These components may communicate by using a local
and/or remote process and according to, for example, a
signal having one or more data packets (for example, data
from one component, where the component interacts with
another component in a local system or a distributed system,
and/or interacts with other systems via a network such as the
Internet by using a signal).

[0221] Moreover, aspects are described in this application
with reference to a wireless network device, the wireless
network device may be a base station, and the base station
may be configured to communicate with one or more user
equipments, or may be configured to communicate with one
or more base stations (for example, communicate with a
macro base station and a micro base station such as an access
point) that have some functions of user equipment. The
wireless network device may further be user equipment, and
the user equipment may be configured to communicate with
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(for example, be in D2D communication with) one or more
user equipments, or may be configured to communicate with
one or more base stations. User equipment may be further
referred to as a user terminal, and may include some or all
of functions of a system, a user unit, a user station, a mobile
station, a mobile wireless terminal, a mobile device, a node,
a device, a remote station, a remote terminal, a terminal, a
wireless communications device, a wireless communica-
tions apparatus, or a user agent. The user equipment may be
a cellular phone, a cordless telephone set, a session initiation
protocol (SIP) phone, a smartphone, a wireless local loop
(WLL) station, a personal digital assistant (PDA), a laptop
computer, a handheld communications device, a handheld
computing device, a satellite radio device, a wireless modem
card, and/or another processing device configured to com-
municate on a wireless system. The base station may further
be referred to as an access point, a node, a node B, an
evolved NodeB (eNB), or another network entity, and may
include some or all of functions of the foregoing network
entity. The base station may communicate with a wireless
terminal by using an air interface. The communication may
be performed by using one or more sectors. The base station
may serve as a router between a wireless terminal and a
remaining part of an access network by converting a
received frame of the air interface into an IP packet, where
the access network includes an Internet Protocol (IP) net-
work. The base station may further coordinate management
of an attribute of the air interface, and may further be a
gateway between a wired network and a wireless network.

[0222] All aspects, embodiments, or features are presented
in this application by describing a system that may include
multiple devices, components, modules, and the like. It
should be appreciated and understood that, each system may
include another device, component, module, and the like,
and/or may not include all devices, components, modules,
and the like discussed with reference to the accompany
drawings. In addition, a combination of these solutions may
be used.

[0223] In addition, the word “example” in the embodi-
ments of the present disclosure is used to represent giving an
example, an illustration, or a description. Any embodiment
or design scheme described as an “example” in this appli-
cation should not be explained as being more preferred or
having more advantages than another embodiment or design
scheme. Exactly, “for example” is used to present a concept
in a specific manner.

[0224] In the embodiments of the present disclosure, one
of information, signal, message, or channel may be used
sometimes. It should be noted that expressed meanings are
consistent when differences are not emphasized. One of
“of”, “corresponding”, or “corresponding ” may be used
sometimes, and it should be noted that, it a difference among
“of”, “corresponding”, and “corresponding ” is not empha-
sized, meanings expressed by “of”, “corresponding”, and
“corresponding” are consistent.

[0225] A network architecture and a service scenario that
are described in the embodiments of the present disclosure
are intended to describe the technical solutions in the
embodiments of the present disclosure more clearly, and do
not constitute any limitation to the technical solutions pro-
vided in the embodiments of the present disclosure. A person
of ordinary skill in the art may learn that with evolution of
network architectures and appearance of new service sce-
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narios, the technical solutions provided in the embodiments
of the present disclosure are also applicable to similar
technical problems.

[0226] The embodiments of the present disclosure may be
applied to a time division duplexing (TDD) scenario, and
may also be applicable to a frequency division duplexing
(FDD) scenario.

[0227] The embodiments of the present disclosure are
described in dependence on a 4G network scenario in a
wireless communications network. It should be noted that,
solutions in the embodiments of the present disclosure may
further be applied to another wireless communications net-
work, and a corresponding name may also be replaced with
a name of a corresponding function in another wireless
communications network.

[0228] To be compatible with a TTI of 1 ms and a short
TTI, in the embodiments of the present disclosure, indica-
tions are performed by using different TTI lengths. A symbol
number may be used as a unit of a TTI length. For example,
a TTI of 1 ms is divided into two slots, each slot includes
seven symbols (ordinary cyclic prefix) or six symbols (ex-
tended cyclic prefix). Therefore, a TTI length of the TTI of
1 ms has a symbol number of 12 or 14, and correspondingly,
a TTI length of a short TTI may have a symbol number of
two, seven, or the like. A time length may also be used as a
unit of a TTT length. For example, the TTI length of the TTI
of 1 ms may be 1 ms, and the TTI length of the short TTI
may be 0.1 ms, 0.5 ms, or the like.

[0229] Referring to FIG. 1, FIG. 1 is a schematic structural
diagram of a TTI configuration system according to an
embodiment of the present disclosure. The TTI configura-
tion system includes: a network device and user equipment,
where the network device is described by using an eNB 11
as an example, and the user equipment is described by using
UE 12 as an example. The UE 12 applies to the eNB 11 for
use of a TTI resource, and the eNB 11 notifies the UE 12 of
the TTI resource assigned to the UE 12.

[0230] An embodiment of the present disclosure provides
a TTI configuration method, and referring to FIG. 2, the
method includes the following steps.

[0231] S201. User equipment sends TTI request informa-
tion to a network device, so that the network device obtains,
according to the TTI request information, a TTI length that
the user equipment requests to use, where the TTI request
information indicates the TTT length that the user equipment
requests to use.

[0232] The user equipment sends the TTI request infor-
mation to the network device to request to use short TTIs of
one or more TTI lengths. For a system supporting a plurality
of short TTI lengths, a needed TTI length may be indicated
in a request message; and for a system supporting only one
short TTI length, the TTI request information may also be
only a request message, to directly indicate requesting a
short TTI supported by the system. Moreover, it is required
that the user equipment needs to have a corresponding short
TTI communication capability.

[0233] S202. The network device receives the TTI request
information sent by the user equipment, where the TTI
request information indicates the TTI length that the user
equipment requests to use.

[0234] S203. The network device obtains, according to the
TTI request information, the TTI length that the user equip-
ment requests to use.
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[0235] Optionally, step S203 specifically includes the fol-
lowing step.
[0236] S203a. The network device may obtain, according

to information content of the TTI request information, the
TTI length that the user equipment requests to use, where the
information content of the TTI request information corre-
sponds to the TTI length that the user equipment requests to
use; or

[0237] S2035. The network device may obtain, according
to a resource occupied by the TTI request information, the
TTI length that the user equipment requests to use, where the
resource occupied by the TTI request information corre-
sponds to the TTI length that the user equipment requests to
use.

[0238] S204. The network device sends TTI indication
information to the user equipment, where the TTI indication
information includes at least one of the following informa-
tion: a TTI length assigned by the network device to the user
equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length.

[0239] The network device finally determines, for one or
more TTI lengths that the user equipment requests to use,
and according to whether the network device supports a
corresponding TTI length, and usage of each TTI length in
a current wireless network, a TTI length assigned to the user
equipment, and sends the assigned TTI length and enabling
confirm information of the TTI length to the user equipment
by using the TTI indication information. Additionally, the
network device determines, according to usage of a time-
frequency resource, effective moment information and start
symbol location information of communication performed
by the user equipment by using the assigned TTTI length, and
sends the information to the user equipment by using the TTI
indication information likewise.

[0240] S205. The user equipment receives the TTI indi-
cation information sent by the network device.

[0241] S206. The user equipment communicates with the
network device at an effective moment and/or a start symbol
location by using the TTI length assigned by the network
device to the user equipment.

[0242] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, the user
equipment sends the TTI request information to the network
device, where the TTI request information indicates the TTI
length that the user equipment requests to use; the network
device receives the TTI request information sent by the user
equipment; the network device obtains, according to the TTI
request information, the TTI length that the user equipment
requests to use; the network device sends the TTI indication
information to the user equipment, where the TTI indication
information includes at least one of the following informa-
tion: a TTI length assigned by the network device to the user
equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length; and the user equipment communicates with
the network device by using the TTI length assigned by the
network device to the user equipment and/or an effective
moment and/or a start symbol location. The user equipment
requests from the network device to use a TTI length, where
the TTI length includes a short TTI, and the network device
assigns a corresponding TTI length for the request of the
user equipment, so as to resolve a problem that there is no
method for configuring a short TTI.
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[0243] The TTI configuration method is described below
with reference to a specific application scenario.

[0244] In a possible implementation, a TTI is configured
by using a random access preamble in a random access
process, and referring to FIG. 3, the configuration includes
the following steps.

[0245] S301. An eNB broadcasts a TTI length supported
by the eNB.
[0246] S302. UE receives the TTI length that is supported

by the eNB and that is broadcast by the eNB.

[0247] Step S301 and step S302 are used by the UE to
send, in the following steps, TTI request information accord-
ing to the TTI length supported the eNB and a TTI length
supported by the UE, so as to improve a success rate of
communicating with the eNB by using a corresponding TTI
length. Certainly, steps S301 and S302 are optional steps.
[0248] S303. The UE sends a random access preamble to
the eNB, where the random access preamble indicates a TTI
length that the UE requests to use.

[0249] There are totally 64 preambles available for a
physical layer, and the preambles are divided into two parts:
competitive access preambles and dedicated access pre-
ambles, where an information element numberOfRA-Pre-
ambles is used to indicate a quantity of competitive access
preambles. If numberOfRA-Preambles is configured to be
64, it indicates that there is no dedicated access preamble,
and all preambles are competitive access preambles. If
numberOfR A-Preambles is configured to be less than 64, an
index of the competitive access preambles is [0, number-
OfRA-Preambles-1], and an index of the dedicated access
preambles is [numberOfRA-Preambles, 63].

[0250] On the premise that numberOfRA-Preambles is
configured to be less than 64, that is, on the premise that a
dedicated access preamble exists, the dedicated access pre-
amble is mapped by using a method as follows:

[0251] If a system supports only a TTI length, for
example, supports only a TTI length of two symbols, an
information element numberOfRA-Preambles-2symbolTTI
may be defined to indicate mapping of a dedicated access
preamble of the TTI length of two symbols, and a preamble
located in a range [numberOfR A-Preambles, numberOfR A-
Preambles+numberOfR A-Preambles-2symbolTTI-1] is
dedicated to indication of the TTI length of two symbols.
When the UE selects a preamble in this range and sends the
preamble, it indicates that the UE intends to use a TTI of a
length of two symbols in a subsequent transmission process.
If the system supports a plurality of TTI lengths, a plurality
of lengths may be added to perform indication. For example,
an information element numberOfRA-Preambles-1sym-
bolTTI is defined to indicate mapping of a dedicated access
preamble of a TTI length of one symbol, and numberOfR A-
Preambles-7symbolTTI indicates mapping of a dedicated
access preamble of a TTI length of seven symbols. Corre-
spondingly, preamble ranges corresponding to TTIs of
lengths may be in an ascending sequence. For example, a
preamble in a range [numberOfRA-Preambles, number-
OfR A-Preambles+numberOfR A-Preambles-1symbol TTI-1]
is dedicated to indication of a TTT length of one symbol, and
a preamble in a range [numberOfRA-Preambles+number-
OfRA-Preambles-1 symbolTTI, numberOfRA-Preambles+
numberOfR A-Preambles-1symbol TTI+numberOfR A-Pre-
ambles-7symbolTTI-1] is dedicated to indication of a TTI
length of seven symbols. Certainly, arrangement may also be
performed in another preconfigured sequence.
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[0252] S304. The eNB receives the random access pre-
amble sent by the UE.

[0253] S305. The eNB obtains, according to the random
access preamble, the TTI length that the UE requests to use.
[0254] For a specific method in which the eNB performs
mapping according to the random access preamble to obtain
the TTI length that the UE requests to use, refer to step S303.
[0255] S306. The eNB sends a random access response
message (RAR) to the UE, where the random access
response message includes TTI indication information, and
the TTI indication information includes at least one of the
following information: a TTI length assigned by the eNB to
the UE, effective moment information, start symbol location
information, and enabling confirm information of the TTI
length.

[0256] Optionally, step S306 may specifically include:
sending, by the eNB, the random access response message
to the UE, where the TTI indication information is indicated
by adding a byte to the random access response message.
[0257] Specifically, referring to FIG. 4, FIG. 4 shows a
structure of a media access control (MAC) protocol data unit
(PDU) of a random access response message. It may be
learned from the foregoing that, a MAC PDU of the random
access response message includes random access response
messages of a plurality of UEs, and all these UEs send
preambles on a same random access time-frequency
resource. Referring to FIG. 5, in a random access response
message of a single UE, a message header includes a
preamble index (R in FIG. 5, RAPID for short), and a
message body includes a timing advanced command, an
uplink scheduling grant (UL Grant or uplink scheduling
grant), and a temporary C-RNTI.

[0258] In a system supporting different TTI lengths, a
related indication needs to be added to the random access
response message, and the related indication may include,
but is not limited to, TTI enabling information, a TTI length,
and subframe start location information, where the subframe
start location information includes a start subframe number
and a symbol index in a subframe. For example, the TTI
enabling information occupies 1 bit, the TTT length occupies
3

[0259] bits (for example, there are eight TTI lengths, and
optionally, values 1 to 7 respectively correspond to TTIs of
lengths of one to seven symbols), and the subframe start
location information occupies 4 bits (optionally, used to
indicate a start symbol location at which the UE begins to
perform data transmission by using an assigned TTI length).
Therefore, compared with a random access response mes-
sage of a TTI of 1 ms in the prior art, there is totally one
more byte.

[0260] For a method for configuring a TTI according to
mapping between a dedicated access preamble and different
TTI lengths, UE of a regular TTI of 1 ms and UE of a short
TTI may send preambles on a same time-frequency
resource. Therefore, in random access response messages,
random access response messages of the two user equip-
ments may coexist. In a regular random access response
message addressing mechanism, message bodies of users are
all six bytes, and addressing needs to be performed accord-
ing to only a length. However, if configuration of a short TTI
exists, a length of a message body of the UE of the short TTI
may be seven bytes. Therefore, to keep an addressing
manner of the UE of the regular TTI of 1 ms unchanged, in
the random access response messages, a random access

Samsung Exhibit 1004, Page 21 of 31
Samsung Electronics Co., Ltd. v. Asus Technology Licensing Inc.
IPR2024-01036



US 2018/0343682 Al

11

response message of the UE of the regular TTI of 1 ms needs
to be placed in front, and a random access response message
of'the UE of the short TTI needs to be placed behind. For the
UE of the short TTI, which UEs are UEs of the regular TTI
of 1 ms and which UEs are UEs of the short TTT are first
identified by using RAPIDs. Then, in addressing of a ran-
dom access response message, UE of the regular TTI of 1 ms
performs addressing according to 6 bytes, and UE of the
short TTI performs addressing according to 7 bytes.
[0261] Additionally, optionally, step S306 may specifi-
cally further include: sending, by the eNB, the random
access response message to the UE, where the TTI indica-
tion information is indicated by reusing one or more optional
bits of an uplink scheduling grant message in the random
access response message.
[0262] Specifically, a data amount of a message body of
the random access response message is not increased, but the
TTI indication information is indicated by reusing other
information bits. For example, an uplink scheduling grant
message of 20 bits (a UL Grant in FIG. 5) includes the
following messages:
[0263] 1) hopping flag—occupying 1 bit
[0264] 2) resource block assignment indication (fixed size
resource block assignment)—occupying 10 bits
[0265] 3)modulation and demodulation scheme indication
(truncated modulation and coding scheme)—occupying 4
bits
[0266] 4) power control indication (transmission power
control (TPC)) command for scheduled physical uplink
shared channel (PUSCH)—occupying 3 bits
[0267] 5)uplink delay sending indication (uplink delay)—
occupying 1 bit; and
[0268] 6) channel state information request indication
(channel state information (CSI) request)—occupying 1
bit.
[0269] In the foregoing information, 2), 3), and 4) are
mandatory items, and 1), 5), and 6) are optional items.
Therefore, information of 3 bits of 1), 5), and 6) may be
reused, that is, a combination of these 3 bits is used as TTI
indication information. Moreover, because a size of the
message body of the random access response message is not
changed, all users perform addressing according to 6 bytes,
and the random access response message of the UE of the
regular TTI of 1 ms does not need to be placed in front of
the random access response message of the UE of the short
TTL
[0270] S307. The UE receives the random access response
message sent by the eNB, where the random access response
message includes the TTI indication information, and the
TTI indication information includes at least one of the
following information: a TTI length assigned by the eNB to
the UE, effective moment information, start symbol location
information, and enabling confirm information of the TTI
length, where the subframe start location information
includes a start subframe number and a symbol index in a
subframe.
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[0271] S308. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.

[0272] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in a
random access process, the UE indicates, by using a random
access preamble, a TTI length requested by the UE, and an
eNB indicates, by using a random access response message,
a TTI length assigned to the UE for the request, where the
TTI length includes a short TTIL, so as to resolve a problem
that there is no method for configuring a short TTI.

[0273] In a possible implementation, a TTI is configured
by using a resource occupied by a random access preamble
in a random access process, and referring to FIG. 6, the
configuration includes the following steps.

[0274] S601. UE sends a random access preamble to an
eNB on a preset time-frequency resource, where the preset
time-frequency resource corresponds to a TTI length that the
UE requests to use.

[0275] Inan LTE system, a random access time-frequency
resource is determined according to the following two
parameters: prach-Configindex and prach-FrequencyOffset,
where prach-Configlndex indicates a time domain frame
number and a subframe number at which the random access
resource is located, and prach-FrequencyOffset indicates a
frequency domain resource block (RB) start location of the
random access resource in a subframe.

[0276] In a time domain distinguishing solution, different
prach-Configindexes may be configured for different TTI
lengths, and the UE accesses the eNB by using different
random access time domain resources, that is, it indicates
that a corresponding TTI length is requested to be used.
According to Table 5.7.1-2 in 3GPP TS36.211, two columns
in Table 5.7.1-2: physical random access channel (PRACH)
Configuration Index (PRACH configuration index) and Sub-
frame number (for details, refer to Table 1) are mainly used,
and different prach-Configlndexes (referring to PRACH
Configuration Indexes in Table 1) indicate time domain
locations of different random access resources. Therefore,
time domain locations corresponding to different TTI
lengths only need to be configured to not overlap. For
example, when prach-ConfigIndex of a regular TTI length of
1 ms is configured to be 3, it indicates that a subframe index
(referring to Subframe numbers in Table 1) at which a
random access resource occurs is 1; when prach-Configln-
dex-1symbolTTI corresponding to a TTI of a length of 1
symbol is configured to be 4, it indicates that a subframe
index at which a random access resource occurs is 4; and
when prach-Configlndex-1symbolTTI corresponding to a
TTI of a length of 7 symbols is configured to be 5, it
indicates that a subframe index at which a random access
resource occurs is 7, and the rest can be deduced by analogy.

TABLE 1
PRACH System PRACH System
Configuration Preamble frame Subframe Configuration Preamble frame  Subframe
Index Format  number number Index Format number number
0 0 Even 1 32 2 Even 1
1 0 Even 4 33 2 Even 4
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PRACH System PRACH System
Configuration Preamble frame Subframe Configuration Preamble frame  Subframe
Index Format  number number Index Format number number

2 0 Even 7 34 2 Even 7

3 0 Any 1 35 2 Any 1

4 0 Any 4 36 2 Any 4

5 0 Any 7 37 2 Any 7

6 0 Any 1,6 38 2 Any 1,6

7 0 Any 2,7 39 2 Any 2,7

8 0 Any 3,8 40 2 Any 3,8

9 0 Any 1,4,7 41 2 Any 1,4,7
10 0 Any 2,5, 8 42 2 Any 2,5, 8
11 0 Any 3,6,9 43 2 Any 3,6,9
12 0 Any  0,2,4,6,8 44 2 Any 0,2,4,6,8
13 0 Any  1,3,5,7,9 45 2 Any 1,3,5,7,9
14 0 Any 0,1,2,3,4, 46 N/A N/A /

5,6,7,8,9

15 0 Even 9 47 2 Even 9
16 1 Even 1 48 3 Even 1
17 1 Even 4 49 3 Even 4
18 1 Even 7 50 3 Even 7
19 1 Any 1 51 3 Any 1
20 1 Any 4 52 3 Any 4
21 1 Any 7 53 3 Any 7
22 1 Any 1,6 54 3 Any 1,6
23 1 Any 2,7 55 3 Any 2,7
24 1 Any 3,8 56 3 Any 3,8
25 1 Any 1,4,7 57 3 Any 1,4,7
26 1 Any 2,5, 8 58 3 Any 2,5, 8
27 1 Any 3,6,9 59 3 Any 3,6,9
28 1 Any  0,2,4,6,8 60 N/A N/A N/A
29 1 Any  1,3,5,7,9 61 N/A N/A N/A
30 N/A N/A / 62 N/A N/A N/A
31 1 Even 9 63 3 Even 9
[0277] In the above table, PRACH Configuration Index preamble, the TTI length that the UE requests to use, where

indicates a PRACH configuration index; Preamble Format
indicates a preamble format, and this parameter has totally
five effective formats: 0, 1, 2, 3, and 4, or is N/A (not
applicable); System frame number indicates a system frame
number, where a parameter Even indicates an even number,
Any indicates that odd and even numbers are both appli-
cable, and N/A indicates not applicable; and Subframe
number indicates a subframe number that has totally ten
effective values: 0 to 9, or is N/A (not applicable).

[0278] In a frequency domain location distinguishing
solution, different prach-FrequencyOffsets may be config-
ured for different TTI lengths, and the UE accesses the eNB
by using different random access frequency domain
resources, that is, it indicates that a corresponding TTI
length is requested to be used. Because each random access
resource fixedly occupies six RBs, an interval of prach-
FrequencyOffsets corresponding to different TTI lengths
needs to be greater than six RBs. For example, in a case of
a bandwidth of 20 M, a total quantity of RBs is 100,
prach-FrequencyOffsets corresponding to a regular TTI
length may be configured to be 50, prach-FrequencyOffset-
1symbolTTI corresponding to a TTI of a length of 1 symbol
may be configured to be 56, and prach-FrequencyOffset-
7symbolTTI corresponding to a TTI of a length of 7 symbols
may be configured to be 62.

[0279] S602. The eNB receives the random access pre-
amble sent by the UE on the preset time-frequency resource,
where the preset time-frequency resource corresponds to the
TTI length that the UE requests to use.

[0280] S603. The eNB obtains, according to the preset
time-frequency resource occupied by the random access

the resource occupied by the random access preamble cor-
responds to the TTI length that the UE requests to use.
[0281] For a specific method for obtaining, according to
the resource occupied by the random access preamble, the
TTI length that the UE requests to use, refer to step S601.
[0282] S604. The eNB sends a random access response
message to the UE, where the random access response
message includes TTI indication information, and the TTI
indication information includes at least one of the following
information: a TTI length assigned by the eNB to the UE,
effective moment information, start symbol location infor-
mation, and enabling confirm information of the TTI length.
[0283] S605. The UE receives the random access response
message sent by the eNB, where the random access response
message includes the TTI indication information.

[0284] After a dedicated time-frequency resource is used,
UEs sending a preamble on a same time-frequency resource
all intend to use a TTI of a same length. Therefore, message
bodies of the UEs in random access response messages all
have a same length, and no addressing problem exists again.
[0285] S606. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.
[0286] A person skilled in the art may understand that, the
foregoing plurality of methods for configuring a TTI in the
random access process may be combined, that is, dedicated
time-frequency resources are first assigned for a short TTI,
and all users applying for short TTI configuration are
designated, by using prach-Configlndex-shortTTI or prach-
FrequencyOffset-shortTTI, to send preambles on these
resources. Moreover, in these dedicated time-frequency
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resources, because compatibility with UE of the regular TTI
length of 1 ms is not considered again, all 64 preambles may
be grouped, and there are more preambles available for each
TTI length.

[0287] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in a
random access process, the UE indicates, by using a
resource occupied by a random access preamble, a TTI
length requested by the UE, and the eNB indicates, by using
a random access response message, a TTI length assigned to
the UE for the request, where the TTI length includes a short
TTI, so as to resolve a problem that there is no method for
configuring a short TTI.

[0288] In another possible implementation, a TTI is con-
figured in a UE scheduling request (SR) process, and refer-
ring to FIG. 7, the configuration includes the following
steps.

[0289] S701. UE sends scheduling request information to
an eNB on a preset scheduling request resource, where the
preset scheduling request resource corresponds to a TTI
length that the UE requests to use.

[0290] An SR resource is configured by an information
element SchedulingRequestConfig in a system RRC (Radio
Resource Control Protocol) connection setup message,
where the information element SchedulingRequestConfig
includes two values: sr-Configindex and sr-PUCCH-Resour-
celndex. sr-Configlndex indicates a period and a subframe
location of the SR resource, and sr-PUCCH-Resourcelndex
indicates an SR resource index number in a subframe. On
this basis, different sr-Configindexes and/or different sr-
PUCCH-Resourcelndexes may be designated for different
TTI lengths. A user sends an SR to the eNB by using a
dedicated SR resource, and it indicates that the user intends
to use a TTI of a corresponding length.

[0291] S702. The eNB receives the scheduling request
information sent by the UE on the preset scheduling request
resource, where the preset scheduling request resource cor-
responds to the TTI length that the UE requests to use.
[0292] S703. The eNB obtains, according to the preset
scheduling request resource occupied by the scheduling
request information, the TTI length that the UE requests to
use, where the preset scheduling request resource occupied
by the scheduling request information corresponds to the
TTI length that the UE requests to use.

[0293] For a specific method for obtaining, according to
the preset scheduling request resource occupied by the
scheduling request information, the TTI length that the UE
requests to use, refer to step S701.

[0294] S704. The eNB sends an uplink scheduling grant
message to the UE, where the uplink scheduling grant
message includes TTI indication information, and the TTI
indication information includes at least one of the following
information: a TTI length assigned by the eNB to the UE,
effective moment information, start symbol location infor-
mation, and enabling confirm information of the TTI length.
[0295] S705. The UE receives the uplink scheduling grant
message sent by the eNB, where the uplink scheduling grant
message includes the TTI indication information.

[0296] S706. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.
[0297] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in a
scheduling request process, the UE indicates, by using a
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preset scheduling request resource occupied by scheduling
request information, a TTI length requested by the UE, and
the eNB indicates, by using an uplink scheduling grant
message, a TTI length assigned to the UE for the request,
where the TTI length includes a short TTI, so as to resolve
a problem that there is no method for configuring a short
TTI.

[0298] In another possible implementation, a TTI is con-
figured in a UE buffer status report (BSR) process, and
referring to FIG. 8, the configuration includes the following
steps.

[0299] S801. UE sends a buffer status report message to an
eNB, where a value of one or more reserved bits of the buffer
status report message indicates a TTI length that the UE
requests to use.

[0300] Specifically, the UE sends a BSR to the eNB, to
indicate how much data in a current buffer of the UE needs
to be sent, and the eNB sends an uplink scheduling grant to
the UE accordingly. Referring to FIG. 9, FIG. 9 shows a
message header of a BSR. One or more reserved bits (R in
FIG. 9) of the message header of the BSR may be set to 1,
to indicate that the current BSR message includes a TTT use
request, and moreover, an indication of a TTI length
intended to be used may be added to a message body of the
BSR.

[0301] S802. The eNB receives the buffer status report
message sent by the UE, where the value of the one or more
reserved bits of the buffer status report message indicates the
TTI length that the UE requests to use.

[0302] S803. The eNB obtains, according to the value of
the one or more reserved bits of the buffer status report
message, the TTI length that the UE requests to use, where
the value of the one or more reserved bits of the buffer status
report message corresponds to the TTI length that the UE
requests to use. For a specific method, refer to step S801.
[0303] S804. The eNB sends an uplink scheduling grant
message to the UE, where the uplink scheduling grant
message includes TTI indication information, and the TTI
indication information includes at least one of the following
information: a TTI length assigned by the eNB to the UE,
effective moment information, start symbol location infor-
mation, and enabling confirm information of the TTI length.
[0304] S805. The UE receives the uplink scheduling grant
message sent by the eNB, where the uplink scheduling grant
message includes the TTI indication information.

[0305] S806. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.
[0306] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in a
buffer status report process, the UE indicates, by using a
value of one or more reserved bits of a buffer status report
message, a TTI length requested by the UE, and the eNB
indicates, by using an uplink scheduling grant message, a
TTI length assigned to the UE for the request, where the TTI
length includes a short TT1I, so as to resolve a problem that
there is no method for configuring a short TTI.

[0307] In still another possible implementation, a MAC
CE to which a BSR message belongs is extended to con-
figure a TTI, and referring to FIG. 10, the configuration
includes the following steps.

[0308] S1001. UE sends a MAC CE (control element) to
an eNB, where an uplink idle LCID value in a message
header of the MAC CE indicates that a type of the MAC CE
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is TTI request information, and a message body of the MAC
CE indicates the requested TTI length.

[0309] Specifically, the BSR is one type of MAC CE, and
may be further extended, that is, a new MAC CE is designed
and sent by the UE to the eNB, to indicate the TTI request
information. The MAC CE includes a message header and a
message body. A format of the message header is a regular
MAC CE header format, and only a different value needs to
be used for an LCID (logical channel identifier) in the format
to indicate that a type of the MAC CE is the TTI request
information. According to the description of section 6.2 of
3GPP TS36.321, a current range of uplink idle LCID values
is from 01100 to 10101, and any one of the value may be
selected from this range. The message body of the MAC CE
includes specific content of the TTI request information, and
for example, indicates the requested TTI length.

[0310] S1002. The eNB receives the MAC CE sent by the
UE, where the uplink idle LCID value in the message header
of'the MAC CE indicates that the type of the MAC CE is the
TTI request information, and the message body of the MAC
CE indicates the requested TTI length.

[0311] S1003. The eNB obtains, according to the message
header and the message body of the MAC CE, the TTI
length that the UE requests to use. For a specific manner,
refer to step S1001.

[0312] S1004. The eNB sends a MAC CE to the UE,
where a downlink idle LCID in a message header of the
MAC CE indicates that a type of the MAC CE is TTI
indication information, and a message body of the MAC CE
includes at least one of the following information: a TTI
length assigned by the eNB to the UE, effective moment
information, start symbol location information, and enabling
confirm information of the TTI length, where the subframe
start location information includes a start subframe number
and a symbol index in a subframe.

[0313] Specifically, the eNB sends the MAC CE to the
UE, a current range of downlink idle LCID values in the
message header of the MAC CE is from 01011 to 11001, and
any one of the values may be selected from this range to
indicate that the type of the MAC CE is the TTI indication
information. The message body of the MAC CE includes a
TTI length assigned by the eNB to the UE and possibly
needed subframe start location information, where the sub-
frame start location information includes a start subframe
number and a symbol index in a subframe.

[0314] S1005. The UE receives the MAC CE sent by the
eNB, where the downlink idle LCID in the message header
of'the MAC CE indicates that the type of the MAC CE is the
TTI indication information, and the message body of the
MAC CE includes at least one of the following information:
a TTI length assigned by the eNB to the UE, effective
moment information, start symbol location information, and
enabling confirm information of the TTI length, where the
subframe start location information includes a start subframe
number and a symbol index in a subframe.

[0315] S1006. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.
[0316] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, the UE
indicates, by using a message header and a message body of
a MAC CE, a TTI length requested by the UE, and the eNB
indicates, by using the MAC CE, a TTI length assigned to
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the UE for the request, where the TTI length includes a short
TTI, so as to resolve a problem that there is no method for
configuring a short TTI.

[0317] In still another possible implementation, a TTT is
configured in an RRC connection setup process, and refer-
ring to FIG. 11, the configuration includes the following
steps.

[0318] S1101. UE sends an RRC connection setup request
message to an eNB, where a TTI related information ele-
ment of the RRC connection setup request message indicates
a TTI length that the UE requests to use.

[0319] Specifically, in an uplink direction, the UE may add
a TTI request information related information element to the
RRC connection setup request, and the TTI request infor-
mation related information element includes a TTI length
intended to be used.

[0320] S1102. The eNB receives the RRC connection
setup request message sent by the UE, where the TTI related
information element of the RRC connection setup request
message indicates the TTI length that the UE requests to use.
[0321] S1103. The eNB obtains, according to the TTI
related information element of the RRC connection setup
request message, the TTI length that the UE requests to use,
where the TTI related information element of the RRC
connection setup request message corresponds to the TTI
length that the UE requests to use. For a specific method,
refer to step S1101.

[0322] S1104. Send an RRC connection reconfiguration
message to the UE, where the RRC connection reconfigu-
ration message includes TTI indication information, the TTI
indication information includes a TTI length assigned by the
eNB to the UE, and specifically, the TTI indication infor-
mation includes at least one of the following information: a
TTI length assigned by the eNB to the UE, effective moment
information, start symbol location information, and enabling
confirm information of the TTI length, where the subframe
start location information includes a start subframe number
and a symbol index in a subframe.

[0323] Specifically, in a downlink direction, the eNB may
add a TTI indication information related information ele-
ment to the RRC connection reconfiguration message, and
the TTT indication information related information element
includes the TTI length assigned to the UE and/or the
subframe start location information, where the subframe
start location information includes a start subframe number
and a symbol index in a subframe.

[0324] S1105. The UE receives the RRC connection
reconfiguration message sent by the eNB, where the RRC
connection reconfiguration message includes the TTI indi-
cation information, the TTI indication information includes
the TTI length assigned by the eNB to the UE, and specifi-
cally, the TTI indication information includes at least one of
the following information: a TTI length assigned by the eNB
to the UE, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length, where the subframe start location informa-
tion includes a start subframe number and a symbol index in
a subframe.

[0325] S1106. The UE begins to communicate with the
eNB at an effective moment and/or a start symbol location
by using the TTI length assigned by the eNB to the UE.
[0326] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in an
RRC connection setup process, the UE indicates, by using a
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TTI related information element of an RRC connection
setup request message, a TT1 length requested by the UE,
and the eNB indicates, by using an RRC connection recon-
figuration message, a TTI length assigned to the UE for the
request, where the TTI length includes a short TTI, so as to
resolve a problem that there is no method for configuring a
short TTI.

[0327] In yet another possible implementation, a TTI is
configured in a handover preparation stage, and referring to
FIG. 12, the configuration includes the following steps.
[0328] S1201. UE sends TTI request information to a
source eNB, so that the source eNB obtains, according to the
TTI request information, a TTI length that the UE requests
to use, where the TTI request information indicates the TTI
length that the UE requests to use.

[0329] The UE sends the TTI request information to the
source eNB to request to use one or more TTI lengths.
Therefore, both a TTI of 1 ms and a short TTI may be
included. Moreover, it is required that the UE needs to have
a corresponding short TTI communication capability.
[0330] S1202. The source eNB receives the TTI request
information sent by the UE, where the TTI request infor-
mation indicates the TTI length that the UE requests to use.
[0331] S1203. The source eNB obtains, according to the
TTI request information, the TTI length that the UE requests
to use, and obtains a short TTI communication capability
that the UE has.

[0332] In step S1201 to step S1203, the source eNB
obtains, by using any TTI configuration method provided in
the embodiments of the present disclosure, the TTI length
that the UE requests to use. Because the UE sends the TTI
request information according to a supporting capability of
the UE, it is equivalent that the source eNB obtains the short
TTI communication capability that the UE has.

[0333] S1204. The source eNB may add, to a handover
request message sent to a target eNB, an indication indicat-
ing that the UE has the short TTI communication capability.
[0334] S1205. The target eNB adds TTI indication infor-
mation to a handover confirm message sent to the source
eNB, where the TTI indication information includes a TTI
length assigned by the eNB to the UE, and specifically, the
TTI indication information includes at least one of the
following information: a TTI length assigned by the eNB to
the UE, effective moment information, start symbol location
information, and enabling confirm information of the TTI
length, where the subframe start location information
includes a start subframe number and a symbol index in a
subframe.

[0335] If the target eNB accepts the handover request, a
TTI length and possibly needed subframe start location
information may be indicated to the source eNB in the
handover confirm message.

[0336] S1206. The source eNB sends a handover com-
mand message to the UE, where the handover command
message includes the TTI indication information, the TTI
indication information includes the TTI length assigned by
the eNB to the UE, and specifically, the TTI indication
information includes at least one of the following informa-
tion: a TTI length assigned by the eNB to the UE, effective
moment information, start symbol location information, and
enabling confirm information of the TTI length, where the
subframe start location information includes a start subframe
number and a symbol index in a subframe.
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[0337] S1207. The UE receives the handover command
message sent by the source eNB, where the handover
command message includes the TTI indication information,
and the TTI indication information includes at least one of
the following information: a TTI length assigned by the eNB
to the UE, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length, where the subframe start location informa-
tion includes a start subframe number and a symbol index in
a subframe.

[0338] S1208. The UE begins to communicate with the
target eNB at an effective moment and/or a start symbol
location by using the TTI length assigned by the target eNB
to the UE.

[0339] According to the TTI configuration method pro-
vided in this embodiment of the present disclosure, in a
handover preparation stage, a source eNB may add, to a
handover request message sent to a target eNB, an indication
indicating that the UE has a short TTI communication
capability, the target eNB adds TTI indication information to
a handover confirm message sent to the source eNB, and the
source eNB sends a handover command message to the UE,
where the handover command message includes the TTI
indication information, and the TTI indication information
includes a TTI length assigned by the eNB to the UE, where
the TTI length includes a short TTI, so as to resolve a
problem that there is no method for configuring a short TTI.
[0340] An embodiment of the present disclosure provides
a network device, configured to perform the foregoing TTI
configuration method. Referring to FIG. 13, the network
device includes:

[0341] a receiving unit 1301, configured to receive TTI
request information sent by user equipment, where the TTI
request information indicates a TTI length requested to be
used; and

[0342] a sending unit 1302, configured to respond to the
TTI request information received by the receiving unit 1301,
and send TTI indication information to the user equipment,
where the TTI indication information includes at least one of
the following information:

[0343] a TTI length assigned by the network device to the
user equipment, effective moment information, start symbol
location information, and enabling confirm information of
the TTI length.

[0344] Optionally, in a possible implementation, the send-
ing unit 1302 is further configured to: before the receiving
unit 1301 receives the TTI request information sent by the
user equipment, broadcast a TTI length supported by the
network device.

[0345] Optionally, referring to FIG. 14, the network
device further includes:

[0346] a processing unit 1303, configured to obtain,
according to information content of the TTI request infor-
mation, the TTI length that the user equipment requests to
use, where the information content of the TTI request
information corresponds to the TTI length that the user
equipment requests to use; or optionally

[0347] a processing unit 1303, configured to obtain,
according to a resource occupied by the TTI request infor-
mation sent by the user equipment, the TTI length that the
user equipment requests to use, where the occupied resource
corresponds to the TTI length that the user equipment
requests to use.
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[0348] Optionally, in a possible implementation, the
receiving unit 1301 is further configured to receive a random
access preamble sent by the user equipment, where the
random access preamble indicates the TTI length that the
user equipment requests to use;

[0349] the processing unit 1303 is further configured to
obtain, according to the random access preamble, the TTI
length that the user equipment requests to use; and

[0350] the sending unit 1302 is further configured to send
a random access response message to the user equipment,
where the TTI indication information is indicated in the
random access response message.

[0351] Optionally, in a possible implementation, the send-
ing unit 1302 is further configured to:

[0352] indicate the TTI indication information by adding
a byte to the random access response message; or

[0353] indicate the TTI indication information by reusing
one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0354] Optionally, in a possible implementation,

[0355] the receiving unit 1301 is further configured to
receive a random access preamble sent by the user equip-
ment on a preset time-frequency resource, where the preset
time-frequency resource corresponds to the TTI length that
the user equipment requests to use;

[0356] the processing unit 1303 is further configured to
obtain, according to the preset time-frequency resource
occupied by the random access preamble, the TTI length
requested to be used; and

[0357] the sending unit 1302 is further configured to send
a random access response message to the user equipment,
where the random access response message includes the TTI
indication information.

[0358]

[0359] the receiving unit 1301 is further configured to
receive scheduling request information sent by the user
equipment on a preset scheduling request resource, where
the preset scheduling request resource corresponds to the
TTI length that the user equipment requests to use; and

[0360] the processing unit 1303 is further configured to
obtain, according to a preset time-frequency resource occu-
pied by the scheduling request information sent by the user
equipment, the TTT length that the user equipment requests
to use.
[0361]

[0362] the receiving unit 1301 is further configured to
receive a buffer status report message sent by the user
equipment, where a value of one or more reserved bits of the
buffer status report message indicates the TTI length that the
user equipment requests to use; and

[0363] the processing unit 1303 is further configured to
obtain, according to the value of the one or more reserved
bits of the buffer status report message, the TTI length that
the user equipment requests to use.

[0364]
[0365] the receiving unit 1301 is further configured to
receive a MAC CE, where an uplink LCID value in a
message header of the MAC CE indicates that a type of the
MAC CE is TTI request information, and a message body of
the MAC CE indicates the TTI length requested by the user
equipment;

Optionally, in a possible implementation,

Optionally, in a possible implementation,

Optionally, in a possible implementation,
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[0366] the processing unit 1303 is further configured to
obtain, according to the message header and the message
body of the MAC CE, the TTI length that the user equipment
requests to use; and

[0367] the sending unit 1302 is further configured to send
a MAC CE to the user equipment, where a downlink L.CID
value in a message header of the MAC CE indicates that a
type of the MAC CE is TTI indication information, and a
message body of the MAC CE includes the TTI indication
information.

[0368] Optionally, in a possible implementation,

[0369] the receiving unit 1301 is further configured to
receive an RRC connection setup request message sent by
the user equipment, where a TTI related information element
of the RRC connection setup request message indicates the
TTI length that the user equipment requests to use;

[0370] the processing unit 1303 is further configured to
obtain, according to the TTI related information element of
the RRC connection setup request message, the TTI length
that the user equipment requests to use; and

[0371] the sending unit 1302 is further configured to send
an RRC connection setup message or an RRC reconfigura-
tion message to the user equipment, where the RRC con-
nection setup message or the RRC reconfiguration message
includes the TTI indication information.

[0372] Optionally, in a possible implementation,

[0373] the sending unit 1302 is further configured to send
a handover command message to the user equipment, where
the handover command message includes the TTI indication
information.

[0374] It should be noted that, in this embodiment, the
sending unit 1302 may be an interface circuit that has a
sending function on an eNB, such as a transmitter or an
information sending interface; and the receiving unit 1301
may be an interface circuit that has a receiving function on
the eNB, such as a receiver or an information receiving
interface. The processing unit 1303 may be an independently
disposed processor, may be integrated in a processor of the
eNB, or may be stored in a memory of the eNB in a form of
program code, and a processor of the eNB invokes the
program code and performs a function of the processing unit
1303. The processor herein may be a central processing unit
(CPU) or an application-specific integrated circuit (ASIC),
or may be one or more integrated circuits configured to
implement this embodiment of the present disclosure.
[0375] The network device in this embodiment of the
present disclosure may be configured to perform the fore-
going method process. Therefore, for a technical effect that
can be achieved, also refer to the foregoing method embodi-
ment. Details are not described herein again in this embodi-
ment of the present disclosure.

[0376] An embodiment of the present disclosure provides
user equipment, configured to perform the foregoing TTI
configuration method. Referring to FIG. 15, the user equip-
ment includes:

[0377] asending unit 1501, configured to send TTI request
information to a network device, where the TTI request
information indicates a TTI length that the user equipment
requests to use; and

[0378] a receiving unit 1502, configured to receive TTI
indication information sent by the network device, where the
TTI indication information includes at least one of the
following information:
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[0379] a TTI length assigned to the user equipment, effec-
tive moment information, start symbol location information,
and enabling confirm information of the TTI length.
[0380] Optionally, in a possible implementation,

[0381] the receiving unit 1502 is further configured to:
before the sending unit 1501 sends the TTI request infor-
mation, receive a TTI length supported by the network
device.

[0382] Optionally, referring to FIG. 16, the user equip-
ment further includes:

[0383] a processing unit 1503, configured to indicate, by
using information content of the TTI request information,
the TTI length that the user equipment requests to use, where
the information content of the TTI request information
corresponds to the TTI length that the user equipment
requests to use; or optionally

[0384] a processing unit 1503, configured to indicate, by
using a resource occupied by the TTI request information,
the TTI length that the user equipment requests to use, where
the occupied resource corresponds to the TTI length that the
user equipment requests to use.

[0385] Optionally, in a possible implementation,

[0386] the sending unit 1501 is further configured to send
a random access preamble to the network device, where the
random access preamble indicates the TTI length that the
user equipment requests to use; and

[0387] the receiving unit 1502 is further configured to
receive a random access response message sent by the
network device, where the TTI indication information is
indicated in the random access response message.

[0388] Optionally, in a possible implementation, the pro-
cessing unit 1503 is further configured to:

[0389] indicate the TTI indication information by adding
a byte to the random access response message; or

[0390] indicate the TTI indication information by reusing
one or more optional bits of an uplink scheduling grant
message in the random access response message.

[0391] Optionally, in a possible implementation,

[0392] the sending unit 1501 is further configured to send
a random access preamble to the network device on a preset
time-frequency resource, where the preset time-frequency
resource corresponds to the TTI length that the user equip-
ment requests to use; and

[0393] the receiving unit 1502 is further configured to
receive a random access response message sent by the
network device, where the random access response message
includes the TTI indication information.

[0394] Optionally, in a possible implementation,

[0395] the sending unit 1501 is further configured to send
scheduling request information to the network device on a
preset scheduling request resource, where the preset sched-
uling request resource corresponds to the TTI length that the
user equipment requests to use.

[0396] Optionally, in a possible implementation,

[0397] the sending unit 1501 is further configured to send
a buffer status report message to the network device, where
a value of one or more reserved bits of the buffer status
report message indicates the TTI length that the user equip-
ment requests to use.

[0398] Optionally, in a possible implementation,

[0399] the sending unit 1501 is further configured to send
a MAC CE to the network device, where an uplink LCID
value in a message header of the MAC CE indicates that a
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type of the MAC CE is TTI request information, and a
message body of the MAC CE indicates the requested TTI
length; and

[0400] the receiving unit 1502 is further configured to
receive a MAC CE sent by the network device, where a
downlink LCID value in a message header of the MAC CE
indicates that a type of the MAC CE is TTI indication
information, and a message body of the MAC CE includes
the TTT indication information.

[0401]

[0402] the sending unit 1501 is further configured to send
an RRC connection setup request message to the network
device, where a TT1 related information element of the RRC
connection setup request message indicates the TTI length
that the user equipment requests to use; and

[0403] the receiving unit 1502 is further configured to
receive an RRC connection setup message or an RRC
reconfiguration message sent by the network device, where
the RRC connection setup message or the RRC reconfigu-
ration message includes the TTI indication information.

[0404]

[0405] the receiving unit 1502 is further configured to
receive a handover command message sent by the network
device, where the handover command message includes the
TTI indication information.

[0406] It should be noted that, in this embodiment, the
sending unit 1501 may be an interface circuit that has a
sending function on the UE, such as a transmitter or an
information sending interface; and the receiving unit 1502
may be an interface circuit that has a receiving function on
the UE, such as a receiver or an information receiving
interface. The processing unit 1503 may be an independently
disposed processor, may be integrated in a processor of the
UE, or may be stored in a memory of the UE in a form of
program code, and a processor of the UE invokes the
program code and performs a function of the processing unit
1503. The processing unit herein may be a central process-
ing unit (CPU) or an application-specific integrated circuit
(ASIC), or may be one or more integrated circuits config-
ured to implement this embodiment of the present disclo-
sure.

[0407] The user equipment in this embodiment of the
present disclosure may be configured to perform the fore-
going method process. Therefore, for a technical effect that
can be achieved, also refer to the foregoing method embodi-
ment. Details are not described herein again in this embodi-
ment of the present disclosure.

[0408] Referring to FIG. 17, an embodiment of the present
disclosure provides a network device, configured to imple-
ment the foregoing TTI configuration method. The apparatus
may be an eNB, and may include a processor 1701, a first
interface circuit 1702, a second interface circuit 1703, a
memory 1704, and a bus 1705. The processor 1701, the first
interface circuit 1702, the second interface circuit 1703, and
the memory 1704 are connected by using the bus 1705 and
communicate with each other.

[0409] It should be noted that the processor 1701 herein
may be one processor, or may be a general term of a plurality
of processing elements. For example, the processor may be
a central processing unit (CPU), may be an application-
specific integrated circuit (ASIC), or may be one or more
integrated circuits configured to implement this embodiment

Optionally, in a possible implementation,

Optionally, in a possible implementation,
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of the present disclosure, for example, one or more micro-
processors (like a DSP), or one or more field programmable
gate arrays (FPGA).

[0410] The memory 1704 may be one storage apparatus,
or may be a general term of a plurality of storage elements,
and is configured to store executable program code, or
parameters, data, and the like required for running of an
access network management device. Moreover, the memory
1704 may include a random access memory (RAM), and
may also include a non-volatile memory (NVRAM) such as
a magnetic disk storage or a flash memory (Flash).

[0411] The bus 1705 may be an industry standard archi-
tecture (ISA) bus, a peripheral component interconnect
(PCI) bus, an extended industry standard architecture
(EISA) bus, or the like. The bus 1705 may be classified into
an address bus, a data bus, a control bus, and the like. For
convenience of representation, only one bold line is config-
ured for representation in FIG. 17, but it does not indicate
that there is only one bus or one type of bus.

[0412] The processor 1701 is configured to execute a
program in the memory, so as to perform the method
provided in the foregoing method embodiment with refer-
ence to the first interface circuit 1702 and the second
interface circuit 1703.

[0413] Specifically, the processor 1701 is configured to
execute a program in the memory to perform a function of
the processing unit of the eNB in the foregoing embodiment.
[0414] The first interface circuit 1702 is configured to
perform a function of the receiving unit of the eNB in the
foregoing embodiment.

[0415] The second interface unit 1703 is configured to
perform a function of the sending unit of the eNB in the
foregoing embodiment.

[0416] The network device in this embodiment of the
present disclosure may be configured to perform the fore-
going method process. Therefore, for a technical effect that
can be achieved, also refer to the foregoing method embodi-
ment. Details are not described herein again in this embodi-
ment of the present disclosure.

[0417] Referring to FIG. 18, an embodiment of the present
disclosure provides user equipment, configured to imple-
ment the foregoing TTI configuration method. The apparatus
may be an eNB, and may include: a processor 1801, a first
interface circuit 1802, a second interface circuit 1803, a
memory 1804, and a bus 1805. The processor 1801, the first
interface circuit 1802, the second interface circuit 1803, and
the memory 1804 are connected by using the bus 1805 and
communicate with each other.

[0418] It should be noted that the processor 1801 herein
may be one processor, or may be a general term of a plurality
of processing elements. For example, the processor may be
a central processing unit (CPU), may be an application-
specific integrated circuit (ASIC), or may be one or more
integrated circuits configured to implement this embodiment
of the present disclosure, for example, one or more micro-
processors (DSP), or one or more field programmable gate
arrays (FPGA).

[0419] The memory 1804 may be one storage apparatus,
or may be a general term of a plurality of storage elements,
and is configured to store executable program code, or
parameters, data, and the like required for running of an
access network management device. Moreover, the memory
1804 may include a random access memory (RAM), and
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may also include a non-volatile memory (NVRAM) such as
a magnetic disk storage or a flash memory.

[0420] The bus 1805 may be an industry standard archi-
tecture (ISA) bus, a peripheral component interconnect
(PCI) bus, an extended industry standard architecture
(EISA) bus, or the like. The bus 1805 may be classified into
an address bus, a data bus, a control bus, and the like. For
convenience of representation, only one bold line is config-
ured for representation in FIG. 18, but it does not indicate
that there is only one bus or one type of bus.

[0421] The processor 1801 is configured to execute a
program in the memory, so as to perform the method
provided in the foregoing method embodiment with refer-
ence to the first interface circuit 1802 and the second
interface circuit 1803.

[0422] Specifically, the processor 1801 is configured to
execute a program in the memory to perform a function of
the processing unit of the eNB in the foregoing embodiment.
[0423] The first interface circuit 1802 is configured to
perform a function of the sending unit of the UE in the
foregoing embodiment.

[0424] The second interface unit 1803 is configured to
perform a function of the receiving unit of the UE in the
foregoing embodiment.

[0425] The user equipment in this embodiment of the
present disclosure may be configured to perform the fore-
going method process. Therefore, for a technical effect that
can be achieved, also refer to the foregoing method embodi-
ment. Details are not described herein again in this embodi-
ment of the present disclosure.

[0426] It should be understood that sequence numbers of
the foregoing processes do not mean execution sequences in
various embodiments of the present disclosure. The execu-
tion sequences of the processes should be determined
according to functions and internal logic of the processes,
and should not be construed as any limitation on the imple-
mentation processes of the embodiments of the present
disclosure.

[0427] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and algo-
rithm steps may be implemented by electronic hardware or
a combination of computer software and electronic hard-
ware. Whether the functions are performed by hardware or
software depends on particular applications and design
constraint conditions of the technical solutions. A person
skilled in the art may use different methods to implement the
described functions for each particular application, but it
should not be considered that the implementation goes
beyond the scope of the present disclosure.

[0428] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, for a detailed working process of the foregoing system,
apparatus, and unit, refer to a corresponding process in the
foregoing method embodiments, and details are not
described herein again.

[0429] In the several embodiments provided in the present
application, it should be understood that the disclosed sys-
tem, device, and method may be implemented in other
manners. For example, the described device embodiment is
merely an example. For example, the unit division is merely
logical function division and may be other division in actual
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another system,
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or some features may be ignored or not performed. In
addition, the displayed or discussed mutual couplings or
direct couplings or communication connections may be
implemented through some interfaces. The indirect cou-
plings or communication connections between the devices
or units may be implemented in electronic, mechanical, or
other forms.

[0430] The units described as separate parts may or may
not be physically separate, and parts displayed as units may
or may not be physical units, may be located in one position,
or may be distributed on a plurality of network units. Some
or all of the units may be selected according to actual
requirements to achieve the objectives of the solutions of the
embodiments.

[0431] In addition, functional units in the embodiments of
the present disclosure may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are integrated into one unit.

[0432] When the functions are implemented in the form of
a software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of the present disclosure essentially, or the
part contributing to the prior art, or some of the technical
solutions may be implemented in a form of a software
product. The computer software product is stored in a
storage medium, and includes several instructions for
instructing a computer device (which may be a personal
computer, a server, or a network device) to perform all or
some of the steps of the methods described in the embodi-
ments of the present disclosure. The foregoing storage
medium includes: any medium that can store program code,
such as a USB flash drive, a removable hard disk, a
read-only memory (ROM), a random access memory
(RAM), a magnetic disk, or an optical disc.

[0433] The foregoing descriptions are merely specific
implementations of the present disclosure, but are not
intended to limit the protection scope of the present disclo-
sure. Any variation or replacement readily figured out by a
person skilled in the art within the technical scope disclosed
in the present disclosure shall fall within the protection
scope of the present disclosure. Therefore, the protection
scope of the present disclosure shall be subject to the
protection scope of the claims.

What is claimed is:

1. A ftransmission time interval (TTI) configuration
method, comprising:

receiving, by a network device, TTI request information,

wherein the TTI request information indicates a TTI
length requested to be used; and

responding to the TTI request information, and sending

TTI indication information comprising at least one of:

a TTI length assigned by the network device, effective
moment information, start symbol location informa-
tion, or enabling confirm information of the TTI
length.

2. The TTI configuration method according to claim 1,
wherein responding to the TTI request information com-
prises:

obtaining, according to information content of the TTI

request information, the TTI length requested to be
used, wherein the information content of the TTI
request information corresponds to the TTI length
requested to be used.
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3. The TTI configuration method according to claim 1,
wherein responding to the TTI request information com-
prises:

obtaining, according to a resource occupied by the TTI

request information, the TTI length requested to be

used, wherein the occupied resource corresponds to the

TTI length requested to be used.

4. The TTI configuration method according to claim 3,
wherein:

receiving, by a network device, TTI request information

comprises:

receiving, by the network device, a random access
preamble, wherein the random access preamble indi-
cates the TTI length requested to be used;

responding to the TTI request information comprises:

obtaining, according to the random access preamble,
the TTI length requested to be used; and

sending TTT indication information comprises:

sending a random access response message, wherein
the TTI indication information is indicated in the
random access response message.

5. The TTI configuration method according to claim 4,
wherein:

the TTI indication information is indicated by adding a

byte to the random access response message; or

the TTI indication information is indicated by reusing one

or more optional bits of an uplink scheduling grant

message in the random access response message.

6. The TTI configuration method according to claim 3,
wherein:

receiving, by a network device, TTI request information

comprises:

receiving, by the network device, a random access
preamble on a preset time-frequency resource,
wherein the preset time-frequency resource corre-
sponds to the TTI length requested to be used;

obtaining, according to a resource occupied by the TTI

request information, the TTI length requested to be
used comprises:

obtaining, according to the preset time-frequency
resource occupied by the random access preamble,
the TTI length requested to be used; and

sending TTT indication information comprises:

sending a random access response message, wherein
the random access response message comprises the
TTI indication information.

7. A transmission time interval (TTI) configuration
method, comprising:

sending, by user equipment, TTI request information for

indicating a TTI length that the user equipment requests

to use; and

receiving TTI indication information comprising at least

one of:

a TTI length assigned to the user equipment, effective
moment information, start symbol location informa-
tion, or enabling confirm information of the TTI
length.

8. The TTI configuration method according to claim 7,
wherein information content of the TTI request information
indicates the TTI length that the user equipment requests to
use, wherein the information content corresponds to the TTI
length.

9. The TTI configuration method according to claim 7,
wherein a resource occupied by the TTI request information
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indicates the TTI length that the user equipment requests to
use, wherein the occupied resource corresponds to the TTI
length.
10. The TTI configuration method according to claim 8,
wherein:
sending, by user equipment, TTI request information
comprises:
sending, by the user equipment, a random access pre-
amble, wherein the random access preamble indi-
cates the TTT length that the user equipment requests
to use; and
receiving TTI indication information comprises:
receiving a random access response message, wherein
the TTI indication information is indicated in the
random access response message.
11. The TTI configuration method according to claim 10,
wherein:
the TTI indication information is indicated by adding a
byte to the random access response message; or
the TTI indication information is indicated by reusing one
or more optional bits of an uplink scheduling grant
message in the random access response message.
12. The TTI configuration method according to claim 9,
wherein:
sending, by user equipment, TTI request information
comprises:
sending, by the user equipment, a random access pre-
amble on a preset time-frequency resource, wherein
the preset time-frequency resource corresponds to
the TTI length that the user equipment requests to
use; and
receiving TTI indication information comprises:
receiving a random access response message, wherein
the random access response message comprises the
TTI indication information.
13. A device, comprising:
a processor; and
a non-transitory memory for storing instructions which,
when executed by the processor cause the device to:
send transmission time interval (TTI) request informa-
tion, wherein the TTI request information indicates a
TTI length that device requests to use; and
receive TTI indication information comprising at least
one of:
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a TTI length assigned to the device, effective
moment information, start symbol location infor-
mation, or enabling confirm information of the
TTI length.

14. The device according to claim 13, wherein informa-
tion content of the TTI request information indicates the TTI
length that the user equipment requests to use, wherein the
information content of the TTI request information corre-
sponds to the TTI length.

15. The device according to claim 13, wherein a resource
occupied by the TTI request information indicates the TTI
length that the user equipment requests to use, wherein the
occupied resource corresponds to the TTI length.

16. The device according to claim 14, wherein:

to send TTI request information, the instructions, when

executed by the processor cause the device to:

send a random access preamble, wherein the random
access preamble indicates the TTI length that the
user equipment requests to use; and

to receive TTI indication information, the instructions,

when executed by the processor cause the device to:
receive a random access response message, wherein the

TTI indication information is indicated in the ran-

dom access response message.

17. The device according to claim 16, wherein:

the TTI indication information is indicated by adding a

byte to the random access response message; or

the TTI indication information is indicated by reusing one

or more optional bits of an uplink scheduling grant
message in the random access response message.

18. The device according to claim 15, wherein:

to send TTI request information, the instructions which,

when executed by the processor cause the device to:

send a random access preamble on a preset time-
frequency resource, wherein the preset time-fre-
quency resource corresponds to the TTI length that
the user equipment requests to use; and

to receive TTI indication information the instructions

which, when executed by the processor cause the

device to:

receive a random access response message, wherein the
random access response message comprises the TTI
indication information.

#* #* #* #* #*
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