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(57) The present invention discloses an uplink re-
source scheduling method, and also discloses a corre-
sponding terminal and base station. In the method, a
base station calculates an uplink resource required to
grant to a terminal by a base station according to a split
bearer data ratio, and then performs uplink resource
grant.
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Description

BACKGROUND

Technical Field

[0001] The present invention relates to an uplink re-
source scheduling method, and also relates to a corre-
sponding terminal and base station, belonging to the
technical field of wireless communication.

Related Art

[0002] In an LTE network, scheduling of an uplink is
performed based on a Buffer Status Report (BSR) of UE,
namely, the UE sends a BSR to an eNB and notifies the
eNB of a data size in an uplink buffer, to facilitate the
eNB to allocate how much uplink resource to the UE in
an UL grant. A user establishes massive Radio Bearers
on an idle port for services of different types, and each
radio bearer corresponds to one Logical Channel (LC).
In order to reduce uplink report overhead, the LTE intro-
duces the concept of a Logic Channel Group (LCG), and
places each logic channel with data to be transmitted into
one LCG. The logic channels in the same LCG generally
have close priorities. The UE reports the BSR to the eNb
based on the LCG other than reporting one BSR for each
logic channel (bearer).
[0003] In an LTE and WLAN aggregation scene, the
radio bearer of the UE can be divided into two types: one
type of bearer which can transmit data through both the
LTE and WLAN at the same time and called as a split
bearer; and the other type of bearer which transmits data
by only the LTE chain and called as a non-split bearer.
For a service transmitted only through the WLAN chain,
there is no need of establishment of the radio bearer.
Similarly, in an LTE dual connectivity scene, bearers of
the UE are also divided into a split bearer and a non-split
bearer, data corresponding to the split bearer can be
transmitted by a Master eNB (MeNB) and a Secondary
eNB (SeNB), while the non-split bearer can be divided
into an MCG bearer (a corresponding service base sta-
tion is the master base station) and an SCG bearer (a
corresponding service base station is the secondary
base station) according to an oriented service base sta-
tion.
[0004] According to a current LTE standard, the BSR
is divided into a short BSR (Short BSR) and a long BSR
(Long BSR). Short BSR denotes a data size of one LCG
and its format is as shown in FIG. 1. Long BSR denotes
a data size of four LCG and has a format as shown in
FIG. 2. In an existing BSR structure, since the UE reports
a buffer state based on the LCG, if certain LCG contains
both the split bearer and the non-split bearer. Therefore,
a BSR report manner in the existing standard is followed,
in the LTE and WLAN aggregation scene, the eNB cannot
judge the data size that can be transmitted by the WLAN
chain, so that uplink resource allocation can still per-

formed according to a request of the UE, leading to ex-
cessive resource allocated to the UE and resource waste.
If the eNB estimates a service capacity of the WLAN
chain according to an interaction AP service rate, and
then subtracts the data size transmitted in the WLAN
chain by the BSR of the UE, which possibly causes in-
sufficient resource allocated to the UE. Similarly, in the
LTE dual connectivity scene, MeNB and SeNB possibly
cannot judge the data size corresponding to the split
bearers in the BSR fed back by the UE and further cannot
judge a reasonable scheduling decision.
[0005] 3GPP performs extension on a metric of the
BSR in Release-10 and extends an original upper limit
to 30000 bytes from 15000 bytes, each LCG is still de-
noted by 6 bytes and a corresponding BSR precision
drops.
[0006] Therefore, in a scene that the UE with a Multi-
connection function is connected to a plurality of net-
works or cells to receive service (cellular network and
WLAN network aggregation and LTE dual connectivity),
how to fully use usable network resource and how to
provide a proper resource scheduling strategy for user
uplink transmission have important meanings for en-
hance an effective use rate of the resource.
[0007] Panasonic Corporation put forward on the
3GPP conference in Feb., 2014 that after allocating the
data corresponding to the split bearer according to cer-
tain ratio, the UE generates tow different BSRs and sends
to corresponding base stations (MeNB and SeNB), a cor-
responding allocation ratio can be selected by the UE
itself and can also be configured by a network and then
sent to the UE. But the defect of this solution lies in that
if the ratio is selected by the UE itself, the UE hardly
comprehensively understands a network state and
makes a reasonable ratio allocation, and is against a prin-
ciple that uplink scheduling in a cellular network is con-
trolled by the network; if the ratio is preconfigured by the
network, but the network does not know a data size cor-
responding to the non-split bearer between the UE and
the MeNB and SeNB and difficultly gives a reasonable
ratio allocation decision specific to the data of the non-
split bearer. Broadcom Corporation suggested on the
3GPP conference on May, 2015 to double the existing
BSR, which is used for reporting the data size corre-
sponding to the split bearer and the data size correspond-
ing to the non-split bearer separately, but the length of
the current BSR needs to be doubled, and a signaling
overhead is higher.

SUMMARY

[0008] The present invention aims to solve a primary
technical problem about providing an uplink resource
scheduling method and a corresponding buffer state re-
porting method.
[0009] The present invention aims to solve another
technical problem about providing a terminal for uplink
resource scheduling.
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[0010] The present invention aims to solve further tech-
nical problem about providing a base station for realizing
uplink resource scheduling.
[0011] For realizing the objects of the present inven-
tion, the present invention adopts a following technical
solution:

An uplink resource scheduling method comprises
following steps:

calculating an uplink resource required to grant
to a terminal by a base station according to a
split bearer data ratio, and then performing up-
link resource grant.

[0012] More preferably, the split bearer data ratio is a
ratio of a split bearer data size to a total data size to be
transmitted.
[0013] More preferably, the split bearer data ratio is a
ratio of a split bearer data size of each logic channel
group to a total data size of the logic channel group.
[0014] More preferably, the base station calculates up-
link resource required to grant to the terminal according
to the split bearer data ratio and a split bearer data allo-
cation ratio.
[0015] More preferably, the split bearer data allocation
ratio is determined by negotiation between the base sta-
tion and a node capable of transmitting the split bearer
data size and should be the ratio of the split bearer data
size transmitted by the base station to the split bearer
data.
[0016] More preferably, the uplink resource required
to grant to the terminal calculated by the base station is
a non-split bearer data size that should be transmitted
by the base station plus a product of the split bearer data
size and the split bearer data allocation ratio.
[0017] More preferably, the split bearer data size
should be transmitted by the node capable of transmitting
the split bearer data size, is attained by subtracting the
split bearer data size transmitted by the base station from
the split bearer data size.
[0018] More preferably, the base station calculates the
uplink resource required to grant to the terminal accord-
ing to the split bearer data ratio and a WLAN access point
service rate.
[0019] More preferably, the uplink resource required
to grant to the terminal and calculated by the base station
is the total data size to be transmitted subtracting a data
size capable of being transmitted by WLAN, wherein the
data size capable of being transmitted by WLAN is small-
er than a product of the total data size to be transmitted
and the split bearer data ratio.
[0020] More preferably, the uplink resource required
to grant to the terminal and calculated by the base station
is a non-split bearer data in the total data size to be trans-
mitted, wherein the data size capable of being transmit-
ted by WLAN is larger than or equal to a product of the
total data size to be transmitted and the split bearer data

ratio.
[0021] An uplink buffer state reporting method com-
prises following steps:

when the terminal reports a buffer state report to the
base station, the buffer state report comprises a split
bearer data ratio.

[0022] More preferably, the split bearer data ratio con-
tained in the buffer state report is a split bearer data ratio
corresponding to a logic channel group.
[0023] More preferably, the split bearer data ratio is a
ratio of a split bearer data size to a total data size to be
transmitted.
[0024] More preferably, the split bearer data ratio is a
ratio of a split bearer data size to a total data size of each
logic channel group in the logic channel group.
[0025] A terminal for uplink resource scheduling is
characterized in that when the terminal reports a buffer
state report to the base station, the buffer state report
comprises a split bearer data ratio.
[0026] A base station for uplink resource scheduling is
characterized in that the base station calculates an uplink
resource required to grant to a terminal according to a
split bearer data ratio, and then performs uplink resource
grant, wherein, the split bearer data ratio is a ratio of a
split bearer data size to a total data size to be transmitted,
or, the split bearer data ratio is a ratio of a split bearer
data size to a total data size of each logic channel group
in the logic channel group.
[0027] In the technical solution according to the
present invention, the base station can obtain the split
bearer data ratio and the split bearer data allocation ratio.
Hence, the base station can calculate the split bearer
data size in the total data size to be transmitted according
to the split bearer data ratio. The base station can calcu-
late, according to the split bearer data allocation ratio,
the split bearer data size that should be transmitted by
the base station in the split bearer data size. Thus, the
data size should be transmitted by the base station is the
non-split bearer data size plus the split bearer data size
that should be transmitted by the base station. Therefore,
the present invention can be used for precisely calculat-
ing the uplink resource required to grant to the terminal
by the base station, thus improving a resource use ratio.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a schematic diagram of a short BSR format
in prior art;
FIG. 2 is a schematic diagram of a long BSR format
in prior art;
FIG. 3 is a schematic diagram of a cellular network
and WLAN aggregation networking uplink scene in
a first embodiment according to the present inven-
tion;
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FIG. 4 is a schematic diagram of an uplink resource
scheduling flow in the first embodiment according to
the present invention;
FIG. 5 is a schematic diagram of a short BSR struc-
ture in the present invention;
FIG. 6(a) is a schematic diagram of a first long BSR
in the present invention;
FIG. 6(b) is a schematic diagram of a second long
BSR in the present invention;
FIG. 7 is a schematic diagram of an LTE dual con-
nectivity uplink resource scheduling scene in a sec-
ond embodiment according to the present invention;
and
FIG. 8 is a schematic diagram of an uplink resource
scheduling flow in the second embodiment accord-
ing to the present invention.

DETAILED DESCRIPTION

[0029] Technical content of the present invention is
specifically described in detail in combination with the
drawings and specific embodiments.
[0030] The present invention is suitable for both a cel-
lular network and Wireless Local Access Network
(WLAN) aggregation (LTE-WLAN Aggregation short for
LWA) heterogeneous network and an LTE dual connec-
tivity scene. The present invention provides that in a net-
work aggregation scene, an uplink buffer state report sent
to an evolved NodeB (eNB) from User Equipment (UE)
maintaining multiple pieces of connections contains a ra-
tio of data corresponding to Split bearer to total cache
data, to facilitate that the eNB reasonably performs uplink
resource scheduling on the UE.
[0031] For the purpose that in a scene the UE with a
Multi-connection function is connected to a plurality of
networks or cells to receive service (cellular network and
WLAN network aggregation and LTE dual connectivity),
the cellular base station eNB can reasonably schedule
uplink resource for the UE, the present invention pro-
vides: a BSR sent to the cellular eNB from the UE should
contain a ratio of data corresponding to the split bearer
besides the data size of each LCG. The ratio of data
corresponding to the split bearer comprises two following
conditions: 1, the ratio of the data corresponding split
bearer in each LCG to the total data size of the LCG, that
is, four LCGs have four ratios; and 2, the total data size
corresponding to the split bearers in the four LCGs to the
total data size of the four LCGs.
[0032] In addition, due to the need of byte aligning, a
part of idle redundant bytes is possibly introduced by add-
ing the ratio of the data corresponding to the split bearer
to the BSR. For example, if the ratio of the data size
corresponding to the split bearer is denoted by 4 bits,
then one complete byte has four idle bits. In order to
adapt to the surge of a wireless service burst data size
and fully use the idle redundant bits, the present invention
further provides that in spare time of increasing the ratio
of the data size corresponding to the split bearer to the

BSR, the idle redundant bits are used for extending an
existing BSR measuring range or enhancing the existing
BSR data representation precision.
[0033] In the cellular network and WLAN aggregation
scene, after the eNB receives the BSR, it can be known
that in the uplink data to be transmitted, the UE can use
the LTE and WLAN to transmit the data size correspond-
ing to the split bearer and the data size corresponding to
the non-split bearer. Further, a reasonable judgment can
be made in combination with a service capacity of a
WLAN AP to the corresponding UE, the uplink resource
is allocated to the rest part after the uplink data to be
transmitted of the UE subtracts the data size capable of
being transmitted by the WLAN chain and uplink grant is
sent to the UE. The data size on which the eNB should
perform uplink grant can refer to two following mode for
calculation:

First mode: the eNB estimates time t from the mo-
ment of receiving the BSR of the UE to the moment
that the UE finishes the uplink transmission accord-
ing to the uplink resource grant, and combines an
uplink service rate r of the WLAN AP to the UE, a
data size known from the BSR and required to be
transmitted by uplink of the UE and a ratio P of the
data size corresponding to the split bearer to calcu-
late a data size G required by the UE for uplink re-
source grant, wherein G is calculated by a following
formula: 

[0034] Second mode: allocation ratios of the split car-
rier data negotiated by the eNB and the WLAN AP
through an Xw interface at the cellular chain and the
WLAN chain are respectively λcellular and λcellular, and
λcellular + λWLAN =1, then the data size G required by the
UE for uplink resource grant can be calculated by a fol-
lowing formula: 

[0035] In the LTE dual connectivity scene, according
to the report result of the BSR, the MeNB and SeNB know
the data size S corresponding to the split bearer serviced
by the MeNB and the SeNB in the uplink data to be trans-
mitted of the UE, and respective corresponding non-split
data NM and NM, then the MeNB and the SeNB can de-
termine that allocation ratios of the split bearer data are
respectively λM and λS(λM + λS = 1) according to negoti-
ation of the two, and perform the uplink transmission re-
source grant for UE according to NM + λMS and NS + λSS.
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Embodiment 1

[0036] The uplink resource scheduling scene of the
cellular network and WLAN aggregation scene is taken
as an example for describing the uplink buffer state re-
porting method according to the present invention.
[0037] As shown in FIG. 3, in the cellular network and
WLAN aggregation heterogeneous network, the WLAN
Access Point (AP) provides a WiFi access service in cer-
tain range, and a cellular base station provides a cellular
network access service. The cellular network base sta-
tion and the WLAN logic node (WLN) are connected by
the Xw interface. The WLN can be positioned in the
WLAN AP and an access controller (AC) or can be an
independent logic entity, a communication interface be-
tween the WLN and the cellular network base station and
can perform UE data forwarding and signaling interac-
tion. In the present embodiment, the WLN is positioned
at the WLAN AP. The UE has a Multi-RAT capacity,
namely can keep the connection between the WLAN and
the cellular network. A bearer between the UE and the
network has a split bearer type and a non-split bearer
type, wherein data corresponding to the split bearer is
transmitted by the LTE and WLAN chains, and the data
corresponding to the non-split bearer is transmitted by
the LET chain. Each bearer corresponds to one logic
channel, and a plurality of logic channels are mapped
into four LCGs according to certain rule.
[0038] Assuming that four LCGs of the UE are and re-
spectively LCG0, LCG1, LCG2 and LCG3, corresponding
uplink data sizes to be transmitted are respectively,
D0,D1,D2 and D3, and corresponding data size ratios of
the split bearers contained in all LCGs are respectively
P0,P1,P2 and P3. The total data size to be transmitted of
the four LCGs (the total data size to be transmitted) is D,
and a ratio of the sum of the data size corresponding to
the split bearer to the total data size D to be transmitted
is P.
[0039] The total data size to be transmitted is the total
data size of all logic channel groups contained in the buff-
er state report of the terminal. For example, in the LTE
dual connectivity scene, for the MeNB, the total uplink
data size to be transmitted of the UE is the sum of the
data size of the corresponding logic channels of all MCG
bearers and the data size of the corresponding logic
channels of the split bearers contained in the BSR; for
the SeNB, the total uplink data size to be transmitted of
the UE is the sum of the data size of the corresponding
logic channels of all SCG bearers and the data size of
the corresponding logic channels of the split bearers con-
tained in the BSR, For another example, in the LWA
scene, for the cellular base station eNB, the total uplink
data size to be transmitted of the UE is the sum of the
data size of the corresponding logic channels of all non-
split bearers and the data size of the corresponding logic
channels of all split bearers contained in the BSR.
[0040] The UE uplink scheduling flow corresponding
to the present embodiment is as shown in FIG. 4. The

cellular base station eNB and the WLAN AP perform sig-
naling interaction by the Xw interface to determine a pa-
rameter of transmission split bearer data of the WLAN.
In the first mode, the parameter of the transmission split
bearer data of the WLAN is a service rate r reported by
the WLAN AP. The cellular base station can calculate
the split bearer data size capable of being transmitted by
the WLAN according to the service rate r and the time
required for transmitting the total data size to be trans-
mitted. In the second mode, the parameter of the trans-
mission split bearer data of the WLAN is a split bearer
data allocation ratio, and accordingly, the cellular base
station can calculate the split bearer data size capable
of being transmitted by the WLAN. Detailed description
is as follows:

Step 1: sending a BSR report to a cellular base sta-
tion by a terminal

[0041] In order to request the reasonable uplink sched-
uling resource from the eNB, the UE sends the BSR to
the cellular base station eNB. The BSR can adopt one
of following three formats:

First format: as shown in FIG. 5, the UE adopts the
novel short BSR manner according to the present
invention to report a buffer state of a single LCG.
The short BSR format comprises an LCG identifier,
a cache data size, a split bearer data ratio and a
reserved bit, wherein the LCG identifier length is 2
bits and used for designating the reported LCG cor-
responding to the BSR; the split bearer data ratio
can be identified with n bits and used for indicating
an approximate range of a ratio Pi of the split bearer
corresponding data size in the data to be transmitted
corresponding to the LCG i(i=0,1,2,3) to the data to
be transmitted of the LCGi. In the present embodi-
ment, n=4.

[0042] The cache data size is used for indicating an
approximate range of the data size Di to be transmitted
of the LCGi; the reserved bits have m bits and are used
for extending a field of the cache data size to identify a
larger and more data size range. Generally, from a de-
mand of byte aligning, (m+n)mod8 = 0. For example, in
the present embodiment, m=4, if two bits therein are used
for extending the field of the cache data size, then the
cache data size is identified by 8 bits.
[0043] Second format: as shown in FIG. (6), the UE
can report the data size of four LCGs according to the
novel BSR manner according to the present invention.
The long BSR format comprises cache data sizes 0-3
and a split bearer data ratio, wherein the cache data sizes
0-3 respectively represent a range of the data sizes D0-D3
to be uploaded of the LCG0∼LCG3, and are respectively
represented by 6+x bits. The split bearer data ration is n
bits and is used for indicating an approximate range of a
ratio P of a sum of the split bearer transmission data in
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the four LCGs (the sum of all split bearer data to be trans-
mitted in the cache data 0-3) to the total data size D of
the four LCGs, wherein x bits are idle bits required for
byte aligning and used for extending a cache data size
field and meet (4x+n)mod8 = 0. In the present embodi-
ment, x=1 and n=4.
[0044] Third format: as shown in FIG. 6(b), the UE can
further adopt another BSR mode according to the present
invention to report the data size of the four LCGs. The
long BSR format comprises cache data sizes 0-3 and
split bearer data ratios 0-3, That is, each cache data size
corresponds to one split bearer data ratio.
[0045] The cache data sizes 0-3 respectively represent
ranges of data sizes D0-D3 to be uploaded of the
LCG0-LCG3 and are represented by 6+x bits. The split
bearer data ratios 0-3 respectively represent a ratio of
the split bearer data to be transmitted in one LCG to the
LCG cache data size, that is, an approximate range of
ratios P0-P3 of the split bearer data to be transmitted in
the LCG0-LCG3 to the data size to be transmitted Di. Each
ratio is represented by y bits, wherein x bits are idle bits
required for byte aligning and used for extending a cache
data size field and meet (x+y)mod2 = 0. In the present
embodiment, x=0 and y=2.
[0046] Step 2: calculating the uplink resource required
to grant to terminal by the base station
[0047] In the uplink buffer state report method accord-
ing to the present invention, after receiving the BSR sent
from the UE, the eNB can obtain the total data size D to
be transmitted of the four LCGs and a ratio P of the data
size corresponding to the split bearer. In addition, the
eNB can approximately estimates the time t from the mo-
ment of receiving the BSR of the UE to the moment that
the UE finishes the uplink transmission according to the
uplink resource grant. The eNB can calculate the data
size required for the UE to perform uplink resource grant
referring to following manners:

Manner 1: the cellular base station eNB obtains the
service rate r of the WLAN AP to the UE by the sig-
naling interaction of the Xw interface and the data
size G required for the UE to perform uplink resource
grant by the cellular base station eNB is calculated
by the following formula: 

Formula (1) represents that when the split bearer
data size (D*P) is smaller than or equal to the data
size (r*t) capable of being transmitted by the WLAN,
it is indicated that all split bearer data size can be
transmitted by the WLAN, therefore, the uplink re-
source required to grant by the cellular base station
is the non-split bearer data size transmitted by the

cellular base station, namely, D*(1-P). When the split
bearer data size (D*P) is larger than the data size
(r*t) capable of being transmitted by the WLAN, it is
indicated that the WLAN cannot realize transmission
of all split bearer data size and the cellular base sta-
tion is required to transmit part of split bearer data
size. Therefore, the uplink resource required to grant
by the cellular base station is the total data size D to
be transmitted subtracting the data size capable of
being transmitted by the UE in the WLAN chain.
Manner 2: the cellular base station eNB and the
WLAN AP negotiate through the Xw interface, the
allocation ratios of the split bearer data in the cellular
chain and the WLAN chain are respectively λcellular
and λWLAN, and λcellular + λWLAN = 1, then the data
size G required by the cellular base station to perform
uplink resource grant for the UE is calculated by fol-
lowing format: 

[0048] Formula (2) indicates that the data size G of the
cellular base station performing uplink resource grant for
the UE must be the non-split bearer data size transmitted
by the cellular base station, namely, D*(1-P) plus the data
size that should be transmitted by the cellular base station
according to the negotiated ratio λcellular in the split bearer
data size (D*P), namely D3P3 λcellular.
[0049] Step 3: performing uplink resource grant on the
terminal by the base station
[0050] According to the data size G required by the
cellular base station for performing uplink resource grant
on the UE calculated in step (2), the base station performs
uplink transmission resource grant on the terminal.
[0051] The uplink resource scheduling method accord-
ing to the present invention can use the cellular base
station eNB to reasonably schedule uplink resource for
the UE, and does not waste the uplink resource and in-
crease an excessive signaling overhead, and effectively
improves a resource use rate.

Embodiment 2

[0052] The present embodiment discusses an uplink
resource scheduling flow of an LTE dual connectivity
scene. Only the difference from the first embodiment is
described herein and same parts are not repeated.
[0053] As shown in FIG. 7, in the present embodiment,
an LTE dual connectivity scene diagram is similar to a
cellular network and WLAN aggregation scene, the con-
trol node MeNB and the forwarding node SeNB are con-
nected by an X2 interface, and the terminal UE can main-
tain and control the connection between the control node
MeNB and the forwarding node SeNB and supports
transmission of split bearer data and non-split bearer da-

9 10 



EP 3 188 561 A1

7

5

10

15

20

25

30

35

40

45

50

55

ta. A dual connectivity bearer between the terminal UE
and the MeNB and the SeNB is called as a split bearer,
the non-splint bearer between the terminal UE and the
MeNB is called as an MCG bearer and the non-splint
bearer between the terminal UE and the SeNB is called
as an SCG bearer.
[0054] In the present embodiment, the BSR report for-
mat adopted by the UE can refer to the embodiment 1.
The only difference is in the LTE dual connectivity scene,
and the UE can report the BSR to the control node MeNB
and the forwarding node SeNB. In such case, the BSR
reported to the control node MeNB by the UE contains
the non-split bearer data size and split bearer data size
corresponding to the MCG bearer, and the BSR reported
to the control node SeNB by the UE contains the non-
split bearer data size and split bearer data size corre-
sponding to the SCG bearer. It is noticeable that in some
cases, for example, the data size corresponding to some
split carriers is smaller than a given threshold value, the
data size corresponding to the split carrier possibly re-
ports to one of the two base station (MeNB and SeNB),
and in such case, the data size of the split bearer is in-
cluded in the non-split bearer of the corresponding base
station (MCG bearer or SCG bearer).
[0055] The UE uplink scheduling flow in the second
embodiment is as shown in FIG. 8.
[0056] The control node MeNB and the forwarding
node SeNB negotiate and interact split bearer data allo-
cation ratios λM and (λM + λS =1).
[0057] After respectively receiving the BSR sent from
the UE, the control node MeNB and the forwarding node
SeNB respectively calculate a resource required to grant
to the UE.
[0058] According to the BSR reported by the terminal,
the control node MeNB knows that the total data size of
the data size MCG bearer and the split bearer data size
is DM, and the split bearer data ratio is PM.
[0059] Similarly, according to the BSR reported by the
terminal, the forwarding node SeNB knows that the total
data size of the data size SCG bearer and the split bearer
data size is DS, and the split bearer data ratio is PS.
[0060] Therefore, the control node MeNB and the for-
warding node SeNB respectively estimate the split bearer
data size, that is, the split bearer data size SM = DM 3
PMestimated by the MeNB, the split bearer data size SS
= DS 3 PS estimated by the SeNB and respective corre-
sponding non-split bearer data NM = DM3(1-PM) and NS
= DS 3 (1- PS).
[0061] The control node MeNB and the forwarding
node SeNB calculates, according to the split bearer data
allocation ratios λM and λS (λM + λS =1) determined by
the two, the data sizes that the control node MeNB and
the forwarding SeNB should bear. In other words, the
data size that the control MeNB should bear is the non-
split bearer data size NM born by the MeNB plus the split
bearer data size λMSM born by the MeNB (namely, NM
+ λMSM). The data size that the control SeNB should bear
is the non-split bearer data size NS born by the SeNB

plus the split bearer data size λSSS born by the SeNB
(namely, NS + λSSS).
[0062] Finally, the control node MeNB and the forward-
ing node SeNB respectively perform, according to the
calculated data sizes that the MeNB and the SeNB should
bear, uplink transmission resource grant on the UE.
[0063] In addition, the present invention provides a ter-
minal using the foregoing uplink resource scheduling
method. The BSR sent to the base station from the ter-
minal contains split bearer data ratios. The split bearer
data ratios can be split bearer data ratios corresponding
to logic channel groups one to one.
[0064] The invention further provides a base station
using the foregoing uplink resource scheduling method,
and the base station receives a BSR from the terminal
and then calculates the uplink resource required to grant
to the terminal. The base station calculates the uplink
resource required to grant to the terminal according to
the split bearer data ratio and then performs uplink re-
source grant, wherein the split bearer data ratio is a ratio
of a split bearer data size to a total data size to be trans-
mitted, or a ratio of a split bearer data size to a total data
size of each logic channel group in the logic channel
group.
[0065] Preferably, the base station calculates, accord-
ing to the split bearer data ratio and a split bearer data
allocation ratio, the uplink resource required to grant to
the grant, the split bearer data allocation ratio is deter-
mined by negotiation between the base station and a
node capable of transmitting the split bearer data size
and is the ratio of the split bearer data size transmitted
by the base station to the split bearer data.
[0066] According to the present invention, the base
station can obtain the split bearer data ratio and the split
bearer data allocation ratio. Hence, the base station can
calculate the split bearer data size in the total data size
to be transmitted according to the split bearer data ratio.
The base station can calculate, according to the split
bearer data allocation ratio, the split bearer data size that
should be transmitted by the base station in the split bear-
er data size. Thus, the data size should be transmitted
by the base station is the non-split bearer data size plus
the split bearer data size that should be transmitted by
the base station. Therefore, the present invention can be
used for precisely calculating the uplink resource re-
quired to grant to the terminal by the base station, thus
improving a resource use ratio.
[0067] The above describes the uplink resource
scheduling method, terminal and base station according
to the present invention in detail. For A person of ordinary
skill in the art performing any obvious change without
departing from the essence and spirit of the present in-
vention will violate a patent right of the present invention
and should undertake corresponding legal responsibility.
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Claims

1. An uplink resource scheduling method, character-
ized in that:

a base station calculates an uplink resource for
granting to a terminal according to a split bearer
data ratio, and then performs uplink resource
granting,
the split bearer data ratio is a ratio of a split bear-
er data size to a total data size to be transmitted.

2. The uplink resource scheduling method according
to claim 1, characterized in that:

the split bearer data ratio is a ratio of a split bear-
er data size of each logic channel group to a
total data size of the logic channel group.

3. The uplink resource scheduling method according
to claim 1, characterized in that:

the base station calculates uplink resource for
granting to the terminal according to the split
bearer data ratio and a split bearer data alloca-
tion ratio,
the split bearer data allocation ratio is deter-
mined by negotiation between the base station
and a node capable of transmitting the split bear-
er data size, and is a ratio of a split bearer data
size transmitted by the base station to the split
bearer data size.

4. The uplink resource scheduling method according
to claim 3, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is a non-split bear-
er data size that should be transmitted by the
base station plus a product of the split bearer
data size and the split bearer data allocation ra-
tio.

5. The uplink resource scheduling method according
to claim 4, characterized in that:

the split bearer data size should be transmitted
by the node capable of transmitting the split
bearer data size, is attained by subtracting the
split bearer data size transmitted by the base
station from the split bearer data size.

6. The uplink resource scheduling method according
to claim 1, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is attained by sub-
tracting a data size capable of being transmitted

by a WLAN from the total data size to be trans-
mitted, wherein the data size capable of being
transmitted by the WLAN is smaller than a prod-
uct of the total data size to be transmitted and
the split bearer data ratio.

7. The uplink resource scheduling method according
to claim 6, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is a non-split bear-
er data size in the total data size to be transmit-
ted, wherein the data size capable of being
transmitted by the WLAN is larger than or equal
to a product of the total data size to be transmit-
ted and the split bearer data ratio.

8. A terminal for uplink resource scheduling, charac-
terized in that:

when the terminal reports a buffer state report
to the base station, the buffer state report com-
prises a split bearer data ratio,
the split bearer data ratio is a ratio of a split bear-
er data size to a total data size to be tranmitted.

9. The terminal for uplink resource scheduling accord-
ing to claim 8, characterized in that:

the split bearer data ratio contained in the buffer
state report is corresponding to a logic channel
group ,
the split bearer data ratio is a ratio of a split bear-
er data size of each logic channel group to a
total data size of the logic channel group.

10. A base station for uplink resource scheduling, char-
acterized in that:

the base station calculates an uplink resource
for granting to a terminal according to a split
bearer data ratio, and then performs uplink re-
source grant, wherein, the split bearer data ratio
is a ratio of a split bearer data size to a total data
size to be transmitted, or, the split bearer data
ratio is a ratio of a split bearer data size of each
logic channel group to a total data size of the
logic channel group.

11. The base station for uplink resource scheduling ac-
cording to claim 10, characterized in that:

the base station calculates uplink resource for
granting to the terminal according to the split
bearer data ratio and a split bearer data alloca-
tion ratio, the split bearer data allocation ratio is
determined by negotiation between the base
station and a node capable of transmitting the

13 14 



EP 3 188 561 A1

9

5

10

15

20

25

30

35

40

45

50

55

split bearer data size, and is a ratio of the split
bearer data size transmitted by the base station
to the split bearer data size.

12. The base station for uplink resource scheduling ac-
cording to claim 11, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is a non-split bear-
er data size that should be transmitted by the
base station plus a product of the split bearer
data size and the split bearer data allocation ra-
tio.

13. The base station for uplink resource scheduling ac-
cording to claim 10, characterized in that:

the base station calculates the uplink resource
for granting to the terminal according to the split
bearer data ratio and a WLAN access point serv-
ice rate.

14. The base station for uplink resource scheduling ac-
cording to claim 13, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is attained by sub-
tracting a data size capable of being transmitted
by a WLAN from the total data size to be trans-
mitted, wherein the data size capable of being
transmitted by the WLAN is smaller than a prod-
uct of the total data size to be transmitted and
the split bearer data ratio.

15. The base station for uplink resource scheduling ac-
cording to claim 14, characterized in that:

the uplink resource for granting to the terminal
calculated by the base station is a non-split bear-
er data in the total data size to be transmitted,
wherein the data size capable of being transmit-
ted by the WLAN is larger than or equal to a
product of the total data size to be transmitted
and the split bearer data ratio.
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