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Description

Technical Field

[0001] The present disclosure relates to the field of
communications, particularly to an inter-eNodeB com-
munication method and device.

Background

[0002] In Long Term Evolution (LTE) and LTE-Ad-
vanced (LTE-A) standards, in order to improve system
throughput, especially to improve the quality of service
and the throughput of a cell edge, Inter-cells cooperation
and interference coordination become more and more
important.
[0003] In the present LTE and LTE-A standards, Inter-
eNodeB information is transmitted through an X2 inter-
face, wherein the Inter-eNodeB information comprises
at lease one of the followings: information of an interfer-
ence load state, data and control information of User
Equipment (UE) that needs to be switched, information
of an Almost Blank Subframe (ABS) pattern and so on.
Inter-eNodeB interference coordination may be per-
formed to a certain degree by using the above informa-
tion. However, inter-eNodeB cooperation and interfer-
ence coordination, such as Coordinated Multiple Points
(CoMP), International Conference On Intelligent Com-
puting (ICIC), centralized scheduling and so on, may not
be better implemented merely by using the above infor-
mation.
[0004] It is necessary to enhance an inter-eNodeB in-
formation interface so that inter-eNodeB cooperation and
interference coordination can be better implemented by
modes including a mode of CoMP, a mode of centralized
scheduling and so on. At present, some companies have
applied mediums including optical fibers, microwaves
and so on to connect cells, and exchange inter-eNodeB
information and data. However, inter-eNodeB interfaces,
which have not been defined by a standard, are private
interfaces defined by device manufacturers, and devices
provided by different device manufacturers can hardly
communicate through these private interfaces.
[0005] Besides, inter-cells cooperation based on an
RRM function may be performed through an X2 interface
in the present LTE-A standards. For example, high inter-
ference information is interacted through the interface to
perform inter-cells ICIC cooperation; ABS pattern infor-
mation is interacted through the interface to perform ABS
pattern-based inter-cells cooperation and interference
coordination and so on.
[0006] In the related art, it is found that different inter-
face operating environments among eNodeBs are not
considered in the related art, and the same coordination
mechanism is applied in inter-eNodeB communication,
thus the same coordination mechanism can hardly adapt
to networking environments.
[0007] At present, no solution has been provided yet

to solve the problem of how to perform the inter-eNodeB
cooperation in different inter-eNodeB interface condi-
tions in the related art.
[0008] WO2012/084035 and EP2426829 provide the
related technical solutions; however, the above men-
tioned problem still remains unsolved.

Summary

[0009] The reader is referred to the appended inde-
pendent claims. Some preferred features are laid out in
the dependent claims.
[0010] Examples of the present disclosure provide an
inter-eNodeB communication method and device, so as
to solve the problem of how to perform the inter-eNodeB
cooperation in different inter-eNodeB interface condi-
tions in the related art.
[0011] According to an aspect of the present disclo-
sure, an inter-eNodeB communication method is provid-
ed, comprising: detecting an inter-eNodeB interface
transmission condition; determining a cooperation mode
of inter-eNodeB communication according to the detect-
ed inter-eNodeB interface transmission condition; and
performing the inter-eNodeB communication according
to the determined cooperation mode.
[0012] In an example of the present disclosure, detect-
ing the inter-eNodeB interface transmission condition
comprises: initiating, by a centralized control unit, a sig-
naling for detecting the inter-eNodeB interface transmis-
sion condition, wherein the centralized control unit is cou-
pled with at least one eNodeB; and determining the co-
operation mode of the inter-eNodeB communication ac-
cording to the detected inter-eNodeB interface transmis-
sion condition comprises: receiving, by the centralized
control unit, the inter-eNodeB interface transmission con-
dition returned by each of the at least one eNodeB, and
determining, by the centralized control unit, the cooper-
ation mode of the inter-eNodeB communication of the at
least one eNodeB according to the received inter-eNo-
deB interface transmission condition.
[0013] In an example of the present disclosure, detect-
ing the inter-eNodeB interface transmission condition
comprises: initiating, by an eNodeB, detection of the in-
ter-eNodeB interface transmission condition between the
eNodeB and at least one other eNodeB; and determining
the cooperation mode of the inter-eNodeB communica-
tion according to the detected inter-eNodeB interface
transmission condition comprises: determining, by the
eNodeB, according to the detected inter-eNodeB inter-
face transmission condition between the eNodeB and
the at least one other eNodeB, the cooperation mode of
the inter-eNodeB communication with the at least one
other eNodeB.
[0014] In an example of the present disclosure, detect-
ing the inter-eNodeB interface transmission condition
comprises: detecting the inter-eNodeB interface trans-
mission condition when a network load is lower than a
threshold value.
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[0015] In an example of the present disclosure, the co-
operation mode of the inter-eNodeB communication
comprises at least one of followings: a cooperation mode
of a physical layer, a cooperation mode of a Media Ac-
cess Control (MAC) layer, and a cooperation mode based
on a Radio Resource Management (RRM) function.
[0016] In an example of the present disclosure, deter-
mining the cooperation mode of the inter-eNodeB com-
munication according to the detected inter-eNodeB in-
terface transmission condition comprises: applying the
cooperation mode of the physical layer when the inter-
eNodeB interface transmission condition satisfies a re-
quirement of the cooperation mode of the physical layer,
and/or applying the cooperation mode of the MAC layer
when the inter-eNodeB interface transmission condition
fails to satisfy the requirement of the cooperation mode
of the physical layer, but satisfies a requirement of the
cooperation mode of the MAC layer, and/or applying the
cooperation mode based on the RRM function when the
inter-eNodeB interface transmission condition fails to
satisfy the requirement of the cooperation mode of the
MAC layer, but satisfies a requirement of the cooperation
mode based on the RRM function.
[0017] In an example of the present disclosure, the in-
ter-eNodeB interface transmission condition comprises
at least one of followings: a transmission delay, a delay
jitter, and a transmission bandwidth.
[0018] In an example of the present disclosure, per-
forming the inter-eNodeB communication according to
the determined cooperation mode comprises: performing
the inter-eNodeB communication according to the deter-
mined cooperation mode through an Internet Protocol,
IP-base interface.
[0019] According to another aspect of the present dis-
closure, an inter-eNodeB communication device is pro-
vided, comprising: a detecting component, configured to
detect an inter-eNodeB interface transmission condition;
a determining component, configured to determine a co-
operation mode of inter-eNodeB communication accord-
ing to the detected inter-eNodeB interface transmission
condition; and a communicating component, configured
to perform the inter-eNodeB communication according
to the determined cooperation mode.
[0020] In an example of the present disclosure, the de-
tecting component and the determining component are
located in a centralized control unit, wherein the central-
ized control unit is coupled with at least one eNodeB; and
the communicating component is located in an eNodeB.
[0021] In an example of the present disclosure, the de-
tecting component, the determining component and the
communicating component are located in an eNodeB.
[0022] In an example of the present disclosure, the de-
tecting component is configured to detect the inter-eNo-
deB interface transmission condition when a network
load is lower than a threshold value.
[0023] In an example of the present disclosure, the co-
operation mode of the inter-eNodeB communication
comprises at least one of followings: a cooperation mode

of a physical layer, a cooperation mode of a Media Ac-
cess Control (MAC) layer, and a cooperation mode based
on a Radio Resource Management (RRM) function.
[0024] In an example of the present disclosure, the de-
termining component is configured to apply the cooper-
ation mode of the physical layer when the inter-eNodeB
interface transmission condition satisfies a requirement
of the cooperation mode of the physical layer, and/or ap-
ply the cooperation mode of the MAC layer when the
inter-eNodeB interface transmission condition fails to
satisfy the requirement of the cooperation mode of the
physical layer, but satisfies a requirement of the cooper-
ation mode of the MAC layer, and/or apply the coopera-
tion mode based on the RRM function when the inter-
eNodeB interface transmission condition fails to satisfy
the requirement of the cooperation mode of the MAC
layer, but satisfies a requirement of the cooperation mode
based on the RRM function.
[0025] In an example of the present disclosure, the in-
ter-eNodeB interface transmission condition comprises
at least one of followings: a transmission delay, a delay
jitter, and a transmission bandwidth.
[0026] In an example of the present disclosure, the
communicating component is configured to perform the
inter-eNodeB communication according to the deter-
mined cooperation mode through an Internet Protocol,
IP-base interface.
[0027] Through the examples of the present disclo-
sure, an inter-eNodeB interface transmission condition
is detected, a cooperation mode of inter-eNodeB com-
munication is determined according to the detected inter-
eNodeB interface transmission condition, and the inter-
eNodeB communication is performed according to the
determined cooperation mode, thus solving the problem
of how to perform the inter-eNodeB cooperation in differ-
ent inter-eNodeB interface conditions in the related art,
and improving the effect of the inter-eNodeB cooperation.

Brief Description of the Drawings

[0028] The accompanying drawings illustrated herein
are used for providing further understanding to the em-
bodiments of the present disclosure and form a part of
the present application. The schematic embodiments of
the present disclosure and the description thereof are
used for explaining the present disclosure, instead of
forming improper limitation to the present disclosure. In
the accompanying drawings:

Fig. 1 is a flowchart of an inter-eNodeB communica-
tion method according to an example of the present
disclosure;
Fig. 2 is a flowchart of centralized control according
to an example of the present disclosure;
Fig. 3 is a flowchart of distributed control according
to an example of the present disclosure;
Fig. 4 is a structural diagram of an inter-eNodeB com-
munication device according to an example of the
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present disclosure;
Fig. 5 is a flowchart of inter-eNodeB cooperative
communication according to an example of the
present disclosure;
Fig. 6 is a distributed architecture diagram according
to an example of the present disclosure;
Fig. 7 is a centralized architecture diagram according
to an example of the present disclosure;
Fig. 8 is a mixed architecture diagram according to
an example of the present disclosure; and
Fig. 9 is an architecture diagram of an eNodeB clus-
ter according to an example of the present disclo-
sure.

Detailed Description of the Embodiments

[0029] It needs to be noted that the embodiments in
the present application and the characteristics in the em-
bodiments may be combined with each other if there is
no conflict. The present disclosure will be expounded
hereinafter with reference to the accompanying drawings
and in combination with the embodiments.
[0030] An inter-eNodeB communication method is pro-
vided in the present example. Fig. 1 is flowchart of an
inter-eNodeB communication method according to an
example of the present disclosure. As shown in Fig. 1,
the method includes the following steps.
[0031] Step 102: An inter-eNodeB interface transmis-
sion condition is detected.
[0032] Step 104: A cooperation mode of inter-eNodeB
communication is determined according to the detected
inter-eNodeB interface transmission condition.
[0033] Step 106: The inter-eNodeB communication is
performed according to the determined cooperation
mode.
[0034] By means of the steps above, the inter-eNodeB
interface transmission condition is detected, and the co-
operation mode of inter-eNodeB communication is de-
termined according to the detected inter-eNodeB inter-
face transmission condition, thus implementing the inter-
eNodeB communication by adaptively applying different
types of cooperation modes, solving the problem of how
to perform the inter-eNodeB cooperation in different inter-
eNodeB interface conditions in the related art, and im-
proving the effect of the inter-eNodeB cooperation.
[0035] In the present example, a solution for detecting
the inter-eNodeB interface transmission condition may
be a centralized control solution, and may be also a dis-
tributed control solution, and these two example imple-
mentation modes will be respectively described below.

Centralized control solution

[0036] A centralized control unit initiates a signaling for
detecting the inter-eNodeB interface transmission con-
dition, wherein the centralized control unit is coupled with
at least one eNodeB. The centralized control unit re-
ceives the inter-eNodeB interface transmission condition

returned by each of the at least one eNodeBs, and the
centralized control unit determines the cooperation mode
of the inter-eNodeB communication of the at least one
eNodeB according to the received inter-eNodeB inter-
face transmission condition.
[0037] The centralized control solution will be de-
scribed below in combination with an example.
[0038] Fig. 2 is a flowchart of the centralized control
solution according to an example of the present disclo-
sure. As shown in Fig. 3, the centralized control solution
includes the following steps.
[0039] Step 202: In the centralized control solution, a
network environment detection signaling is initiated by a
centralized control unit.
[0040] Step 204: An interface transmission condition
detection unit of an eNodeB detects an interface trans-
mission condition between the eNodeB and at least one
another eNodeB.
[0041] Step 206: The interface transmission condition
detection unit of the eNodeB feeds back the interface
transmission condition between the eNodeB and the at
least one another eNodeB to the centralized control unit.
[0042] Step 208: The centralized control unit collects
information of interface transmission condition between
the eNodeB and the at least one other eNodeB, and de-
termines, according to the information of the interface
transmission condition between the eNodeB and the at
least one other eNodeB, a type of cooperation mode ap-
plied between the eNodeB and the at least one other
eNodeB.
[0043] Step 210: The centralized control unit transmits
to the at least one eNodeB a decision of applying the
type of cooperation mode between the eNodeB and the
at least one other eNodeB.

Distributed control solution

[0044] An eNodeB initiates detection of the inter-eNo-
deB interface transmission condition between the eNo-
deB and at least one other eNodeB; and that the coop-
eration mode of the inter-eNodeB communication is de-
termined according to the detected inter-eNodeB inter-
face transmission condition includes that: the eNodeB
determines, according to the detected inter-eNodeB in-
terface transmission condition between the eNodeB and
the at least one other eNodeB, the cooperation mode of
the inter-eNodeB communication with the at least one
other eNodeB.
[0045] The distributed control solution will be de-
scribed below in combination with an example.
[0046] Fig. 3 is a flowchart of the distributed control
solution according to an example of the present disclo-
sure. As shown in Fig. 3, the distributed control solution
includes the following steps.
[0047] Step 302: An interface transmission condition
detection unit of each eNodeB initiatively initiates detec-
tion of a network environment, so as to detect an interface
transmission condition with another eNodeB.
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[0048] Step 304: A message is transmitted between
the eNodeBs to determine a type of cooperation mode
with another eNodeB.
[0049] In the present example and example implemen-
tation modes, the detection of the inter-eNodeB interface
transmission condition may be initiated in different con-
ditions. In an example , the inter-eNodeB interface trans-
mission condition may be detected when a network load
is lower than a threshold value. In an example , selection
of the threshold value may be related to a load capacity
of the whole network. An appropriate threshold value may
be selected to avoid reduction in frequency efficiency and
cell throughput caused by the initiation of the detection
of the inter-eNodeB interface transmission condition
when a network load is excessively large.
[0050] In the present example, there may be various
cooperation modes of the inter-eNodeB communication,
and the cooperation modes may include at least one of
the followings: a cooperation mode of a physical layer, a
cooperation mode of an MAC layer, and a cooperation
mode based on an RRM function. The cooperation mode
based on the physical layer includes CoMP and so on,
the cooperation based on the MAC layer include central-
ized scheduling, and the cooperation based on the RRM
function includes cooperation based on an ABS pattern,
(e)ICIC and so on.
[0051] In the present example, different conditions are
required to determine cooperation modes of inter-eNo-
deB communication according to different inter-eNodeB
interface transmission, and the cooperation modes may
be also selected according to different sequences ac-
cording to different interface transmission conditions and
system operation requirements. For example, the coop-
eration mode of the physical layer is applied when the
inter-eNodeB interface transmission condition satisfies
a requirement of the cooperation mode of the physical
layer, and/or the cooperation mode of the MAC layer is
applied when the inter-eNodeB interface transmission
condition fails to satisfy the requirement of the coopera-
tion mode of the physical layer, but satisfies a require-
ment of the cooperation mode of the MAC layer, and/or
the cooperation mode based on the RRM function is ap-
plied when the inter-eNodeB interface transmission con-
dition fails to satisfy the requirement of the cooperation
mode of the MAC layer, but satisfies a requirement of
the cooperation mode based on the RRM function. The
inter-eNodeB interface transmission condition may in-
clude at least one of the followings: a transmission delay,
a delay jitter, and a transmission bandwidth. The three
cooperation modes may be used separately, and may
be also used in combination.
[0052] In the present example, a condition required by
determining a type of cooperation mode applied among
eNodeBs may be preferably judged according to the fol-
lowing method.
[0053] When the delay between interfaces of eNodeBs
is relatively small (it is required that a transmission delay
of the interface is within 1ms according to a Hybrid Au-

tomatic Repeat Request (HARQ) time sequence require-
ment and the duration required by current signal process-
ing), a delay jitter is relatively small (it is required that a
transmission delay jitter of the interface is within a level
of a hundred nanoseconds at most according to the
HARQ time sequence requirement and the time required
by the current signal processing), and a bandwidth is
relatively large (determined by a system bandwidth, the
number of receiving antennae, and the number of symbol
bits), then the cooperation based on the physical layer
is preferably performed by the eNodeBs so as to improve
a system throughput and a cell edge rate, and transmit
between the eNodeBs cell-level control information, UE-
level control information (including a UE time-frequency
domain location, a Modulation and Coding Scheme
(MCS) level, a pre-coding matrix and so on) and data
(including downlink transmission data and uplink receiv-
ing data). Besides, the operation of the MAC layer or the
RRM level may be also performed.
[0054] When the quality of the interface between the
eNodeBs fails to satisfy a requirement of the cooperation
based on the physical layer, for example, the transmis-
sion time delay and the delay jitter are relatively large, or
the transmission bandwidth is deficient, but the transmis-
sion delay, the delay jitter and the bandwidth can still
satisfy a requirement of MAC layer coordination (accord-
ing to the HARQ time sequence requirement and the time
required by the current signal processing, it is required
that the transmission delay of the interface needs to be
within about 1ms, and the jitter needs to be at a level of
a hundred nanoseconds at most, and the bandwidth of
the interface is sufficient to transmit a related control sig-
naling and data), then the cooperation based on the MAC
layer is preferably performed by the eNodeBs, so as to
transmit between the eNodeBs the cell-level control in-
formation, the UE-level control information (including the
UE time-frequency domain location, the MCS level, the
pre-coding matrix and so on). Besides, the RRM-based
cooperation may be also performed.
[0055] When the quality of the interface between the
eNodeBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, the transmission
time delay and the delay jitter are relatively large, or the
transmission bandwidth is deficient, but the transmission
delay, the delay jitter and the bandwidth can still satisfy
a requirement of RRM layer coordination (it is required
that the transmission delay of the interface is within a
magnitude of about 10ms, and the jitter needs to be within
a magnitude of 10ms), then the cooperation based on
the RRM function may be performed by the eNodeBs so
as to transmit between the eNodeBs cell-grade control
information and so on.
[0056] In the present example, the inter-eNodeB com-
munication may be performed according to the cooper-
ation mode through an IP-base interface. For example,
cooperative air interface transmission is performed be-
tween the eNodeBs based on cooperation information,
and the cooperation information between the eNodeBs
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may be transmitted through the IP-base interface.
[0057] In an example , the IP-base interface between
the eNodeBs may be called as an enhanced X2 interface.
The enhanced X2 interface is an IP-base interface be-
tween the eNodeBs. Besides a signaling and a content
of an X2 interface defined by existing LTE standards,
information required by inter-eNodeB cooperation is also
added to signalings and contents carried by the en-
hanced X2 interface. The enhanced X2 interface may be
an XP2 interface, an XM2 interface, or an XR2 interface
and so on according to information required by different
inter-eNodeB cooperation.
[0058] The XP2 interface, which is an IP-based inter-
face between the eNodeBs, is an enhanced X2 interface.
Besides a signaling and a content of an X2 interface de-
fined by existing LTE standards, information required by
the inter-eNodeB cooperation based on the physical lay-
er is also added to signalings and contents carried by the
XP2 interface, wherein the information required by the
inter-eNodeB cooperation based on the physical layer
may comprises cell subframe-level control information,
UE subframe-level control information (including a UE
time-frequency domain location, an MCS level, a pre-
coding matrix and so on) and UE subframe-level data
(including downlink transmission data and uplink receiv-
ing data) and so on.
[0059] The MX2 interface, which is an IP-based inter-
face between the eNodeBs, is an enhanced X2 interface.
Besides a signaling and a content of an X2 interface de-
fined by existing LTE standards, information required by
the inter-eNodeB cooperation based on the MAC layer
is also added to signalings and contents carried by the
XM2 interface, wherein the information required by the
inter-eNodeB cooperation based on the MAC layer may
comprises cell subframe-level control information, UE
subframe-level control information (including a UE time-
frequency domain location, an MCS level, a pre-coding
matrix and so on) and so on.
[0060] The MR2 interface, which is an IP-based inter-
face between the eNodeBs, is an enhanced X2 interface.
Besides a signaling and a content of an X2 interface de-
fined by existing LTE standards, information required by
the inter-eNodeB cooperation based on the RRM func-
tion is also added to signalings and contents carried by
the XR2 interface, wherein the information required by
the inter-eNodeB cooperation based on the RRM func-
tion may comprises control information (such as an ABS
pattern) of a cell-level or an upper level radio frame an
upper level, and so on.
[0061] An inter-eNodeB communication device is fur-
ther provided in the present example. The inter-eNodeB
communication device is configured to implement the
method above, which has been described in the example
above and will not be described repeatedly here. It needs
to be noted that the names of components in the following
device do not form actual limitation to the components.
For example, a detecting component may be expressed
as "being configured to detect an inter-eNodeB interface

transmission condition". All components as follows may
be implemented in a processor. For example, the detect-
ing component may be expressed as "a processor, con-
figured to detect an inter-eNodeB interface transmission
condition", or "a processor, including a detecting compo-
nent" and so on.
[0062] Fig. 4 is a structural diagram of an inter-eNodeB
communication device according to an example of the
present disclosure. As shown in Fig. 4, the device 40
includes: a detecting component 42, a determining com-
ponent 44 and a communicating component 46. The de-
vice will be expounded below.
[0063] The detecting component 42 is configured to
detect an inter-eNodeB interface transmission condition.
[0064] The determining component 44 is configured to
determine a cooperation mode of inter-eNodeB commu-
nication according to the detected inter-eNodeB interface
transmission condition.
[0065] The communicating component 46 is config-
ured to perform the inter-eNodeB communication ac-
cording to the determined cooperation mode.
[0066] By means of the device above, the detecting
component 42 detects the inter-eNodeB interface trans-
mission condition and the determining component 44 de-
termines the cooperation mode of inter-eNodeB commu-
nication according to the inter-eNodeB interface trans-
mission condition, thus the communicating component
46 adaptively applies different types of cooperation
modes to perform inter-eNodeB communication, solving
the problem of how to perform the inter-eNodeB cooper-
ation in different inter-eNodeB interface conditions in the
related art, and improving the effect of the inter-eNodeB
cooperation.
[0067] In the present example, the detecting compo-
nent 42 and the determining component 44 are located
in a centralized control unit, wherein the centralized con-
trol unit is coupled with at least one eNodeB; and the
communicating component 46 is located in an eNodeB.
The detecting component 42, the determining compo-
nent 44 and the communicating component 46 are locat-
ed in an eNodeB. The detecting component 42 is config-
ured to detect the inter-eNodeB interface transmission
condition when a network load is lower than a threshold
value.
[0068] In the present example, the communicating
component 46 is preferably configured to perform the
inter-eNodeB communication according to the deter-
mined cooperation mode through an IP-base interface.
[0069] By using the device above, each eNodeB may
include components including a Base Band Unit (BBU)
component, an inter-BBU IP-base interface component
(an enhanced X2 interface component), a centralized
control unit (optional), and so on. These components may
operate jointly in series to more effectively solve the prob-
lem of inter-eNodeB cooperation and interference coor-
dination in different situations and inter-eNodeB interface
conditions, thereby improving frequency efficiency and
cell throughput.
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[0070] Description will be provided below in combina-
tion with examples and implementation modes of the
present disclosure.
[0071] Different types of cooperation modes are ap-
plied adaptively in the following examples , and different
types of inter-cell cooperation and interference coordi-
nation solutions are applied according to inter-cell coor-
dination information transmitted by an interface. Com-
munication is performed among eNodeBs according to
an inter-cell cooperation and interference coordination
method, thus solving the problem of inter-cell cooperation
and interference coordination.

Example 1

[0072] In the present preferred example, a connection
of an IP-based interface is established among eNodeBs
to transmit information and data to perform inter-eNodeB
cooperation and interference coordination. A system de-
tects a network environment initiatively, and according
to interface transmission conditions and different system
operation requirements, including different conditions in-
cluding delays, delay jitters, transmission bandwidths
and so on, and different predefined cooperation informa-
tion transmitted among the eNodeBs by an enhanced X2
interface, and the eNodeBs apply different cooperation
modes adaptively, such as physical layer level coopera-
tion, MAC layer level cooperation, RRM function level
cooperation and so on. Fig. 5 is a flowchart of inter-eN-
odeB cooperative communication according to an exam-
ple of the present disclosure. As shown in Fig. 5, the
inter-eNodeB cooperative communication includes the
following steps.
[0073] Step 502: Information required by different
types of inter-eNodeB cooperation and interference co-
ordination is predefined as a content of an enhanced in-
ter-eNodeB X2 interface.
[0074] Step 504: A system detects a network environ-
ment initiatively, judges an inter-eNodeB interface trans-
mission condition (including a delay, a delay jitter, a band-
width and so on) satisfies the requirement required by
which type of the inter-eNodeB cooperation interface,
and transmits a message to determine to apply the type
of inter-eNodeB cooperation.
[0075] The system detects the network environment
initiatively, and a solution for judging the interface trans-
mission condition may be a centralized control solution,
and may be also a distributed control solution. In the cen-
tralized control solution, a centralized control unit initiates
a signaling for detecting the network environment. After
receiving the signaling for detecting the network environ-
ment, an interface transmission condition detection unit
of each eNodeB detects an interface transmission con-
dition (including a delay, a delay jitter, a transmission
bandwidth and so on) with other eNodeB, and subse-
quently feeds back the interface transmission condition
with the other eNodeB to the centralized control unit. The
centralized control unit collects information of interface

transmission conditions among eNodeBs, determines,
according to the information of the interface transmission
conditions, a type of cooperation mode applied among
the eNodeBs, and then transmits a decision to each eN-
odeB. In the distributed control solution, an interface
transmission condition detection unit of each eNodeB in-
itiatively initiates detection of the network environment,
detects an interface transmission condition with other eN-
odeB, and a message is transmitted among eNodeBs to
determine a type of cooperation mode applied among
other eNodeBs. The timing to initiate the detection of the
network environment is preferably that the detection of
the network environment is initiated when a network load
is relatively low.
[0076] A condition required by a type of cooperation
mode applied among eNodeBs may be preferably judged
according to the following method: for example, an inter-
eNodeB interface condition required by cooperation
based on a physical layer is: a delay of an inter-eNodeB
interface is required to be relatively small (it is required
that the delay of the interface is within 1ms according to
an HARQ time sequence requirement and the time re-
quired by current signal processing), a delay jitter is re-
quired to be relatively small (it is required that a trans-
mission delay jitter of the interface is within a level of a
hundred nanoseconds at most according to the HARQ
time sequence requirement and the time required by the
current signal processing), and a bandwidth is required
to be relatively large (determined by a system bandwidth,
the number of receiving antennae, and the number of
symbol bits).
[0077] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an MAC layer is
as follows: a delay of an inter-eNodeB interface, a delay
jitter and a bandwidth can satisfy a requirement of MAC
layer coordination (according to the HARQ time se-
quence requirement and the time required by the current
signal processing, it is required that the transmission de-
lay of the interface needs to be within about 1ms, and
the jitter needs to be at a level of a hundred nanoseconds
at most, and the bandwidth of the interface is sufficient
to transmit a related control signaling and so on).
[0078] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an RRM function
is as follows: the quality of an interface among the eNo-
deBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, a transmission
time delay and a delay jitter are relatively large, or a trans-
mission bandwidth is deficient, but the transmission de-
lay, the delay jitter and the bandwidth can still satisfy a
requirement of RRM layer coordination (it is required that
the transmission delay of the interface is within a mag-
nitude of about 10ms, and the jitter needs to be within a
magnitude of 10ms).
[0079] Step 506: An eNodeB transmits, through the
enhanced inter-eNodeB X2 interface, information re-
quired by the type of inter-eNodeB cooperation. For ex-
ample, information of cooperation based on a physical
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layer, that needs to be transmitted by an inter-eNodeB
interface in is transmitted by an XP2 interface. For ex-
ample, information of cooperation based on an MAC lay-
er, that needs to be transmitted by an inter-eNodeB in-
terface in is transmitted by an XM2 interface. For exam-
ple, information of cooperation based on an RRM func-
tion, that needs to be transmitted by an inter-eNodeB
interface is transmitted by an XR2 interface.
[0080] Step 508: Each cell performs the type of inter-
eNodeB cooperation according to the information which
is transmitted by the inter-eNodeB X2 interface and re-
quired by the type of inter-eNodeB cooperation, such as
the cooperation based on the physical layer, e.g. CoMP,
dynamic ICIC, centralized scheduling and so on, the co-
operation based on the MAC layer, e.g. centralized
scheduling and so on, the cooperation based on the RRM
function, e.g. inter-cell cooperation and interference co-
ordination based on an ABS pattern, (e)ICIC and so on.

Example 2

[0081] The present example provides an inter-eNodeB
cooperation and interference coordination method, ap-
plicable to a mobile communication system, especially
an LTE-A system. Detailed introduction will be provided
below in combination with specific steps.
[0082] In an LTE-A homogeneous network, a system
detects a network environment initiatively. Fig. 6 is a dis-
tributed architecture diagram according to an example
of the present disclosure. As shown in Fig. 6, a type of
inter-eNodeB cooperation mode is determined adaptive-
ly according to an inter-eNodeB interface condition and
a system operation requirement, and predefined infor-
mation required by the type of inter-eNodeB cooperation
is transmitted among eNodeBs through an enhanced X2
interface. The eNodeBs perform the inter-eNodeB coop-
eration according to the information transmitted by the
enhanced inter-eNodeB X2 interface. Besides, the
amount of data transmitted among the eNodeBs may al-
so change in real time, thus it is unnecessary to measure
an inter-eNodeB interface transmission condition in real
time to determine which type of inter-eNodeB coopera-
tion mode applicable for an inter-eNodeB interface trans-
mission condition at a current moment.
[0083] Specific implementation steps of the present
example are as follows.
[0084] A preparation step: Information required by dif-
ferent types of inter-eNodeB cooperation and interfer-
ence coordination is predefined as a content of an en-
hanced inter-eNodeB X2 interface.
[0085] Step 1: A system detects a network environ-
ment initiatively, judges that requires an inter-eNodeB
interface transmission condition (including a delay, a de-
lay jitter, a bandwidth and so on) satisfies the requirement
required by which type of inter-eNodeB cooperation in-
terface, and transmits a message to determine to apply
the type of inter-eNodeB cooperation.
[0086] The system detects the network environment

initiatively, and a solution for judging the interface trans-
mission condition may be a centralized control solution,
and may be also a distributed control solution. In the cen-
tralized control solution, a centralized control unit initiates
a signaling for detecting the network environment. After
receiving the signaling for detecting the network environ-
ment, an interface transmission condition detection unit
of each eNodeB detects an interface transmission con-
dition (including a delay, a delay jitter, a transmission
bandwidth and so on) with other eNodeB, and subse-
quently feeds back the interface transmission condition
with the other eNodeB to the centralized control unit. The
centralized control unit collects information of interface
transmission conditions among eNodeBs, determines,
according to the information of the interface transmission
conditions, a type of cooperation mode applied among
the eNodeBs, and then transmits a decision to each eN-
odeB. In the distributed control solution, an interface
transmission condition detection unit of each eNodeB in-
itiatively initiates detection of the network environment,
detects an interface transmission condition with other eN-
odeB, and a message is transmitted among eNodeBs to
determine a type of cooperation mode of the cooperation
with other eNodeBs. The timing to initiate the detection
of the network environment is preferably that the detec-
tion of the network environment is initiated when a net-
work load is relatively low.
[0087] A condition required to apply a type of cooper-
ation mode among the eNodeBs may be preferably
judged according to the following method.
[0088] For example, an inter-eNodeB interface condi-
tion required by cooperation based on a physical layer
is: a delay of an inter-eNodeB interface is required to be
relatively small (it is required that the delay of the interface
is within 1ms according to an HARQ time sequence re-
quirement and the time required by current signal
processing), a delay jitter is required to be relatively small
(it is required that a transmission delay jitter of the inter-
face is within a level of a hundred nanoseconds at most
according to the HARQ time sequence requirement and
the time required by the current signal processing), and
a bandwidth is required to be relatively large (determined
by a system bandwidth, the number of receiving anten-
nae, and the number of symbol bits).
[0089] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an MAC layer is
as follows: a delay of an inter-eNodeB interface, a delay
jitter and a bandwidth can still satisfy a requirement of
MAC layer coordination (according to the HARQ time se-
quence requirement and the time required by the current
signal processing, it is required that the transmission de-
lay of the interface needs to be within about 1ms, and
the jitter needs to be at a level of a hundred nanoseconds
at most, and the bandwidth of the interface is sufficient
to transmit a related control signaling and data).
[0090] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an RRM function
is as follows: the quality of an interface among the eNo-

13 14 



EP 3 046 366 B1

9

5

10

15

20

25

30

35

40

45

50

55

deBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, a transmission
time delay and a delay jitter are relatively large, or a trans-
mission bandwidth is deficient, but the transmission de-
lay, the delay jitter and the bandwidth can still satisfy a
requirement of RRM layer coordination (it is required that
the transmission delay of the interface is within a mag-
nitude of about 10ms, and the jitter needs to be within a
magnitude of 10ms).
[0091] Step 2: The information required by the type of
inter-cell cooperation is transmitted through the en-
hanced inter-eNodeB X2 interface.
[0092] For example, information of the cooperation
based on a physical layer, that needs to be transmitted
by an inter-eNodeB interface, is transmitted by an XP2
interface.
[0093] For example, information of the cooperation
based on an MAC layer, that needs to be transmitted by
an inter-eNodeB interface, is transmitted by an XM2 in-
terface.
[0094] For example, information of the cooperation
based on an RRM function, that needs to be transmitted
by an inter-eNodeB interface, is transmitted by an XR2
interface.
[0095] Step 3: Each cell performs the type of inter-eN-
odeB cooperation according to the information which is
transmitted by the enhanced inter-eNodeB X2 interface
and required by the type of inter-eNodeB cooperation.
[0096] The method provided by the present preferred
example can more effectively solve the problem of inter-
eNodeB cooperation and interference coordination in dif-
ferent situations and inter-eNodeB interface conditions,
thus improving frequency efficiency and cell throughput.

Example 3

[0097] The present example provides a method of in-
ter-eNodeB cooperation and interference coordination,
applicable to a mobile communication system, especially
an LTE-A system. Detailed introduction will be provided
below in combination with specific steps.
[0098] In an LTE-A network, there is a networking so-
lution at present, i.e. a plurality of eNodeBs is connected
to a centralized controller by an interface. Fig.7 is a cen-
tralized architecture diagram according to an example of
the present disclosure. As shown in Fig. 7, the centralized
controller may perform centralized scheduling of an MAC
layer and/or centralized ICIC of an RRM layer. Besides,
the amount of data transmitted among the eNodeBs may
also change in real time, thus it is unnecessary to meas-
ure an inter-eNodeB interface transmission condition in
real time to determine an applicable type of inter-eNodeB
cooperation mode for an inter-eNodeB interface trans-
mission condition at a current moment.
[0099] Specific implementation steps of the present
example are as follows.
[0100] A preparation step: Information required by dif-
ferent types of inter-eNodeB cooperation and interfer-

ence coordination is predefined as a content of an inter-
eNodeB IP-based interface.
[0101] Step 1: A system detects a network environ-
ment initiatively, judges an inter-eNodeB interface trans-
mission condition (including a delay, a delay jitter, and a
bandwidth and so on) satisfies the requirement required
by which type of inter-eNodeB cooperation interface,
adaptively determines the type of inter-eNodeB cooper-
ation and transmits a message among eNodeBs.
[0102] The system detects the network environment
initiatively, and a solution for judging the interface trans-
mission condition may be a centralized control solution,
and may be also a distributed control solution. In the cen-
tralized control solution, a centralized control unit initiates
a signaling for detecting the network environment. After
receiving the signaling for detecting the network environ-
ment, an interface transmission condition detection unit
of each eNodeB detects an interface transmission con-
dition (including a delay, a delay jitter, a transmission
bandwidth and so on) with other eNodeB, and subse-
quently feeds back the interface transmission condition
with the other eNodeB to the centralized control unit. The
centralized control unit collects information of interface
transmission conditions among eNodeBs, determines,
according to the information of the interface transmission
conditions, a type of cooperation mode applied among
the eNodeBs, and then transmits a decision to each eN-
odeB. In the distributed control solution, an interface
transmission condition detection unit of each eNodeB in-
itiatively initiates detection of the network environment,
detects an interface transmission condition with other eN-
odeB, and a message is transmitted among eNodeBs to
determine the type of cooperation mode applied among
other eNodeBs. The timing to initiate the detection of the
network environment is preferably that the detection of
the network environment is initiated when a network load
is relatively low.
[0103] A condition required to apply a type of cooper-
ation mode among the eNodeBs may be preferably
judged according to the following method.
[0104] For example, an inter-eNodeB interface condi-
tion required by cooperation based on a physical layer
is: a delay of an inter-eNodeB interface is required to be
relatively small (it is required that the delay of the interface
is within 1ms according to an HARQ time sequence re-
quirement and the time required by current signal
processing), a delay jitter is required to be relatively small
(it is required that a transmission delay jitter of the inter-
face is within a level of a hundred nanoseconds at most
according to the HARQ time sequence requirement and
the time required by the current signal processing), and
a bandwidth is required to be relatively large (determined
by a system bandwidth, the number of receiving anten-
nae, and the number of symbol bits).
[0105] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an MAC layer is
as follows: a delay of an inter-eNodeB interface, a delay
jitter and a bandwidth can still satisfy a requirement of
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MAC layer coordination (according to the HARQ time se-
quence requirement and the time required by the current
signal processing, it is required that the transmission de-
lay of the interface needs to be within about 1ms, and
the jitter needs to be at a level of a hundred nanoseconds
at most, and the bandwidth of the interface is sufficient
to transmit a related control signaling and data).
[0106] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an RRM function
is as follows: the quality of an interface among the eNo-
deBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, a transmission
time delay and a delay jitter are relatively large, or a trans-
mission bandwidth is deficient, but the transmission de-
lay, the delay jitter and the bandwidth can still satisfy a
requirement of RRM layer coordination (it is required that
the transmission delay of the interface is within a mag-
nitude of about 10ms, and the jitter needs to be within a
magnitude of 10ms).
[0107] Step 2: The information required by the type of
inter-eNodeB cooperation is transmitted through the in-
ter-eNodeB interface.
[0108] For example, information of the cooperation
based on a physical layer, that needs to be transmitted
by an inter-eNodeB interface, is transmitted by an XP2
interface.
[0109] For example, information of the cooperation
based on an MAC layer, that needs to be transmitted by
an inter-eNodeB interface, is transmitted by an XM2 in-
terface.
[0110] For example, information of the cooperation
based on an RRM function, that needs to be transmitted
by an enhanced inter-eNodeB interface, is transmitted
by an XR2 interface.
[0111] Step 3: Each eNodeB performs the type of inter-
eNodeB cooperation according to the information which
is transmitted by the enhanced inter-eNodeB X2 interface
and required by the type of inter-eNodeB cooperation.

Example 4

[0112] The present example provides a method of in-
ter-eNodeB cooperation and interference coordination,
applicable to a mobile communication system, especially
an LTE-A system. Detailed introduction will be provided
below in combination with specific steps.
[0113] In an LTE-A heterogeneous network, an inter-
face condition between an LPN and Macro, and an inter-
Macros interface condition may be different. Fig. 8 is a
mixed architecture diagram according to an example of
the present disclosure. As shown in Fig. 8, it is necessary
to apply different types of inter-eNodeB cooperation in
Macro and among Macros. Besides, the amount of data
transmitted among the eNodeBs may also change in real
time, thus it is unnecessary to measure an inter-eNodeB
interface transmission condition in real time to determine
an applicable type of inter-eNodeB cooperation mode for
an inter-eNodeB interface transmission condition at a

current moment.
[0114] Specific implementation steps of the present
example are as follows.
[0115] A preparation step: Information required by dif-
ferent types of inter-eNodeB cooperation and interfer-
ence coordination is predefined as a content of an inter-
eNodeB IP-based interface.
[0116] Step 1: A system detects a network environ-
ment initiatively, judges an inter-eNodeB interface trans-
mission condition (including a delay, a delay jitter, and a
bandwidth and so on) satisfies the requirement of which
type of inter-eNodeB cooperation interface, adaptively
determines a type of inter-eNodeB cooperation and
transmits a message among cells.
[0117] The system detects the network environment
initiatively, and a solution for judging the interface trans-
mission condition may be a centralized control solution,
and may be also a distributed control solution. In the cen-
tralized control solution, a centralized control unit initiates
a signaling for detecting the network environment. After
receiving the signaling for detecting the network environ-
ment, an interface transmission condition detection unit
of each eNodeB detects an interface transmission con-
dition (including a delay, a delay jitter, a transmission
bandwidth and so on) with other eNodeB, and subse-
quently feeds back the interface transmission condition
with the other eNodeB to the centralized control unit. The
centralized control unit collects information of interface
transmission conditions among eNodeBs, determines,
according to the information of the interface transmission
conditions, a type of cooperation mode applied among
the eNodeBs, and then transmits a decision to each eN-
odeB. In the distributed control solution, an interface
transmission condition detection unit of each eNodeB in-
itiatively initiates detection of the network environment,
detects an interface transmission condition with other eN-
odeB, and a message is transmitted among eNodeBs to
determine a type of cooperation mode applied among
other eNodeBs. The timing to initiate the detection of the
network environment is preferably that the detection of
the network environment is initiated when a network load
is relatively low.
[0118] A condition required to apply a type of cooper-
ation mode among the eNodeBs may be preferably
judged according to the following method.
[0119] For example, an inter-eNodeB interface condi-
tion required by cooperation based on a physical layer
is: a delay of an inter-eNodeB interface is required to be
relatively small (it is required that the delay of the interface
is within 1ms according to an HARQ time sequence re-
quirement and the time required by current signal
processing), a delay jitter is required to be relatively small
(it is required that a transmission delay jitter of the inter-
face is within a level of a hundred nanoseconds at most
according to the HARQ time sequence requirement and
the time required by the current signal processing), and
a bandwidth is required to be relatively large (determined
by a system bandwidth, the number of receiving anten-
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nae, and the number of symbol bits).
[0120] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an MAC layer is
as follows: a delay of an inter-eNodeB interface, a delay
jitter and a bandwidth can still satisfy a requirement of
MAC layer coordination (according to the HARQ time se-
quence requirement and the time required by the current
signal processing, it is required that the transmission de-
lay of the interface needs to be within about 1ms, and
the jitter needs to be at a level of a hundred nanoseconds
at most, and the bandwidth of the interface is sufficient
to transmit a related control signaling and data).
[0121] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an RRM function
is as follows: the quality of an interface among the eNo-
deBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, a transmission
time delay and a delay jitter are relatively large, or a trans-
mission bandwidth is deficient, but the transmission de-
lay, the delay jitter and the bandwidth can still satisfy a
requirement of RRM layer coordination (it is required that
the transmission delay of the interface is within a mag-
nitude of about 10ms, and the jitter needs to be within a
magnitude of 10ms).
[0122] Step 2: An enhanced inter-eNodeB X2 interface
in Macro and an enhanced inter-eNodeB X2 interface
among Macros respectively transmit the information re-
quired by the determined type of inter-eNodeB cooper-
ation.
[0123] For example, information of the cooperation
based on a physical layer, that needs to be transmitted
by an inter-eNodeB interface, is transmitted by an XP2
interface.
[0124] For example, information of the cooperation
based on an MAC layer, that needs to be transmitted by
an inter-eNodeB interface, is transmitted by an XM2 in-
terface.
[0125] For example, information of the cooperation
based on an RRM function, that needs to be transmitted
by an inter-cell interface, is transmitted by an XR2 inter-
face.
[0126] Step 3: Each cell in Macro performs, according
to information which is transmitted by an inter-interfer-
ence load state information interface and required by a
determined type of the cooperation of the inter-interfer-
ence load state information, the type cooperation of the
interference load state information. Each cell among
Macros performs, according to information which is trans-
mitted by an inter-interference load state information in-
terface and required by a determined type of the inter-
cell cooperation, the type cooperation of the inter-inter-
ference load state information.

Example 5

[0127] The present example provides a method of in-
ter-eNodeB cooperation and interference coordination,
applicable to a mobile communication system, especially

an LTE-A system. Detailed introduction will be provided
below in combination with specific steps.
[0128] In a future mobile communication network,
there may be networking scenarios as follows: Fig. 9 is
an architecture diagram of an eNodeB cluster according
to an example of the present disclosure. As shown in Fig.
9, a plurality of eNodeBs forms an eNodeB cluster, and
each eNodeB of the eNodeB cluster may function as a
routing node. When a calling UE and a called UE are
both in the eNodeB cluster, a routing function may be
completed by an eNodeB in the cluster without a core
network, thereby reducing the processing pressure on
the core network and the amount of data transmission.
[0129] In such a networking scenario, since the amount
of data transmission and interaction among the eNodeBs
is irregular and changes in real time, thus an inter-eNo-
deB transmission interface condition that may be applied
to inter-eNodeB cooperation also changes, and needs
to be detected frequently to determine an applicable type
of inter-eNodeB cooperation for an inter-eNodeB coop-
eration interface condition of a current moment is appli-
cable.
[0130] Specific implementation steps of the present
example are as follows.
[0131] A preparation step: Information required by dif-
ferent types of inter-eNodeB cooperation and interfer-
ence coordination is predefined as a content of an inter-
eNodeB IP-based interface.
[0132] Step 1: A system detects a network environ-
ment initiatively, judges an inter-eNodeB interface trans-
mission condition (including a delay, a delay jitter, and a
bandwidth and so on) satisfies the requirement of which
type of inter-eNodeB cooperation interface, adaptively
determines the type of inter-eNodeB cooperation and
transmits a message among cells.
[0133] The system detects the network environment
initiatively, and a solution for judging the interface trans-
mission condition may be a centralized control solution,
and may be also a distributed control solution. In the cen-
tralized control solution, a centralized control unit initiates
a signaling for detecting the network environment. After
receiving the signaling for detecting the network environ-
ment, an interface transmission condition detection unit
of each eNodeB detects an interface transmission con-
dition (including a delay, a delay jitter, a transmission
bandwidth and so on) with other eNodeB, and subse-
quently feeds back the interface transmission condition
with the other eNodeB to the centralized control unit. The
centralized control unit collects information of interface
transmission conditions among eNodeBs, determines,
according to the information of the interface transmission
conditions, a type of cooperation mode applied among
the eNodeBs, and then transmits a decision to each eN-
odeB. In the distributed control solution, an interface
transmission condition detection unit of each eNodeB in-
itiatively initiates detection of the network environment,
detects an interface transmission condition with other eN-
odeB, and a message is transmitted among eNodeBs to
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determine the type of cooperation mode applied among
other eNodeBs. The timing to initiate the detection of the
network environment is preferably that the detection of
the network environment is initiated when a network load
is relatively low.
[0134] A condition required to apply a type of cooper-
ation mode among the eNodeBs may be preferably
judged according to the following method.
[0135] For example, an inter-eNodeB interface condi-
tion required by cooperation based on a physical layer
is: a delay of an inter-eNodeB interface is required to be
relatively small (it is required that the delay of the interface
is within 1ms according to an HARQ time sequence re-
quirement and the time required by current signal
processing), a delay jitter is required to be relatively small
(it is required that a transmission delay jitter of the inter-
face is within a level of a hundred nanoseconds at most
according to the HARQ time sequence requirement and
the time required by the current signal processing), and
a bandwidth is required to be relatively large (determined
by a system bandwidth, the number of receiving anten-
nae, and the number of symbol bits).
[0136] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an MAC layer is
as follows: a delay of an inter-eNodeB interface, a delay
jitter and a bandwidth can still satisfy a requirement of
MAC layer coordination (according to the HARQ time se-
quence requirement and the time required by the current
signal processing, it is required that the transmission de-
lay of the interface needs to be within about 1ms, and
the jitter needs to be at a level of a hundred nanoseconds
at most, and the bandwidth of the interface is sufficient
to transmit a related control signaling and so on).
[0137] For example, an inter-eNodeB interface condi-
tion required by cooperation based on an RRM function
is as follows: the quality of an interface among the eNo-
deBs fails to satisfy a requirement of the cooperation
based on the MAC layer, for example, a transmission
time delay and a delay jitter are relatively large, or a trans-
mission bandwidth is deficient, but the transmission de-
lay, the delay jitter and the bandwidth can still satisfy a
requirement of RRM layer coordination (it is required that
the transmission delay of the interface is within a mag-
nitude of about 10ms, and the jitter needs to be within a
magnitude of 10ms).
[0138] Step 2: The information required by the type of
inter-cell cooperation is transmitted by the eNodeB
through the enhanced inter-eNodeB X2 interface.
[0139] For example, information of the cooperation
based on a physical layer, that needs to be transmitted
by an inter-eNodeB interface, is transmitted by an XP2
interface.
[0140] For example, information of the cooperation
based on an MAC layer, that needs to be transmitted by
an inter-eNodeB interface, is transmitted by an XM2 in-
terface.
[0141] For example, information of the cooperation
based on an RRM function, that needs to be transmitted

by an inter-eNodeB interface, is transmitted by an XR2
interface.
[0142] Step 3: Each cell performs the type of inter-eN-
odeB cooperation according to the information which is
transmitted by the inter-eNodeB interface and required
by the type of inter-eNodeB cooperation.
[0143] The present example provides a system and
device for inter-cell cooperation. An inter-eNodeB IP-
based connection interface is established, different types
of interface contents are defined, a system detects a net-
work environment initiatively, different types of coopera-
tion modes are applied adaptively according to different
interface transmission conditions and system operation
requirements, and different types inter-cell cooperation
and interference coordination solutions are applied ac-
cording to inter-cell coordination information transmitted
by the interface, thereby solving the problem of inter-
eNodeB cooperation and interference coordination in dif-
ferent situations and inter-eNodeB interface conditions,
thus improving frequency efficiency and cell throughput.
[0144] Obviously, it should be understood by those
skilled in the art that, the above components or steps of
the present disclosure may be implemented a universal
computing device. They may be centralized on a single
computing device or distributed on a network composed
of multiple computing devices. Alternatively, they may be
implemented by an application code executable by a
computing device. Therefore, they may be stored in a
storage device and executed by the computing device.
Or they may be implemented by respectively fabricating
them into integrated circuit components, or by fabricating
a plurality of components or steps of them into a single
integrated circuit component. Therefore, the present dis-
closure is not limited to any specific combination of hard-
ware and software.

Industrial Applicability

[0145] The technical solution provided by the exam-
ples of the present disclosure may be applied in the field
of communications, thus solving the problem inter-eNo-
deB cooperation in different inter-eNodeB interface con-
ditions in the related art, thus improving the effect of the
inter-eNodeB cooperation.

Claims

1. An inter-eNodeB communication method, compris-
ing:

detecting an inter-eNodeB interface transmis-
sion condition (S102);
determining a cooperation mode of inter-eNo-
deB communication according to the detected
inter-eNodeB interface transmission condition
(S104), wherein the cooperation mode of the in-
ter-eNodeB communication comprises at least
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one of followings: a cooperation mode of a phys-
ical layer, a cooperation mode of a Media Ac-
cess Control, MAC, layer, and a cooperation
mode based on a Radio Resource Manage-
ment, RRM, function; and wherein determining
the cooperation mode of the inter-eNodeB com-
munication according to the detected inter-eN-
odeB interface transmission condition (S104)
comprises: applying the cooperation mode of
the physical layer when the inter-eNodeB inter-
face transmission condition satisfies a require-
ment of the cooperation mode of the physical
layer, and applying the cooperation mode of the
MAC layer when the inter-eNodeB interface
transmission condition fails to satisfy the re-
quirement of the cooperation mode of the phys-
ical layer, but satisfies a requirement of the co-
operation mode of the MAC layer, and applying
the cooperation mode based on the RRM func-
tion when the inter-eNodeB interface transmis-
sion condition fails to satisfy the requirement of
the cooperation mode of the MAC layer, but sat-
isfies a requirement of the cooperation mode
based on the RRM function; and
performing the inter-eNodeB communication
according to the determined cooperation mode
(106).

2. The method as claimed in claim 1, wherein detecting
the inter-eNodeB interface transmission condition
comprises: initiating, by a centralized control unit, a
signaling for detecting the inter-eNodeB interface
transmission condition, wherein the centralized con-
trol unit is coupled with at least one eNodeB;
and determining the cooperation mode of the inter-
eNodeB communication according to the detected
inter-eNodeB interface transmission condition com-
prises: receiving, by the centralized control unit, the
inter-eNodeB interface transmission condition re-
turned by each of the at least one eNodeB, and de-
termining, by the centralized control unit, the coop-
eration mode of the inter-eNodeB communication of
the at least one eNodeB according to the received
inter-eNodeB interface transmission condition;
or wherein

detecting the inter-eNodeB interface transmis-
sion condition comprises: initiating, by an eNo-
deB, detection of the inter-eNodeB interface
transmission condition between the eNodeB
and at least one other eNodeB; and
determining the cooperation mode of the inter-
eNodeB communication according to the detect-
ed inter-eNodeB interface transmission condi-
tion comprises: determining, by the eNodeB, ac-
cording to the detected inter-eNodeB interface
transmission condition between the eNodeB
and the at least one other eNodeB, the cooper-

ation mode of the inter-eNodeB communication
with the at least one other eNodeB.

3. The method as claimed in claim 1 or 2, wherein de-
tecting the inter-eNodeB interface transmission con-
dition comprises:
detecting the inter-eNodeB interface transmission
condition when a network load is lower than a thresh-
old value.

4. The method as claimed in claim 1, wherein the inter-
eNodeB interface transmission condition comprises
at least one of followings: a transmission delay, a
delay jitter, and a transmission bandwidth.

5. The method as claimed in any one of claims 1 to 4,
wherein performing the inter-eNodeB communica-
tion according to the determined cooperation mode
comprises:
performing the inter-eNodeB communication ac-
cording to the determined cooperation mode through
an Internet Protocol, IP-base interface.

6. An inter-eNodeB communication device, compris-
ing:

a detecting component (42), configured to de-
tect an inter-eNodeB interface transmission
condition;
a determining component (44), configured to de-
termine a cooperation mode of inter-eNodeB
communication according to the detected inter-
eNodeB interface transmission condition,
wherein the cooperation mode of the inter-eN-
odeB communication comprises at least one of
followings: a cooperation mode of a physical lay-
er, a cooperation mode of a Media Access Con-
trol, MAC, layer, and a cooperation mode based
on a Radio Resource Management, RRM, func-
tion; and wherein the determining component
(44) is configured to apply the cooperation mode
of the physical layer when the inter-eNodeB in-
terface transmission condition satisfies a re-
quirement of the cooperation mode of the phys-
ical layer, and apply the cooperation mode of
the MAC layer when the inter-eNodeB interface
transmission condition fails to satisfy the re-
quirement of the cooperation mode of the phys-
ical layer, but satisfies a requirement of the co-
operation mode of the MAC layer, and apply the
cooperation mode based on the RRM function
when the inter-eNodeB interface transmission
condition fails to satisfy the requirement of the
cooperation mode of the MAC layer, but satisfies
a requirement of the cooperation mode based
on the RRM function; and
a communicating component (46), configured to
perform the inter-eNodeB communication ac-
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cording to the determined cooperation mode.

7. The device as claimed in claim 6, wherein
the detecting component (42) and the determining
(44) component are located in a centralized control
unit, wherein the centralized control unit is coupled
with at least one eNodeB, and the communicating
component (46) is located in an eNodeB;
or,
the detecting component (42), the determining com-
ponent (44) and the communicating component (46)
are located in an eNodeB.

8. The device as claimed in any one of claims 6 to 7,
wherein the detecting component (42) is configured
to detect the inter-eNodeB interface transmission
condition when a network load is lower than a thresh-
old value.

9. The device as claimed in claim 6, wherein the inter-
eNodeB interface transmission condition comprises
at least one of followings: a transmission delay, a
delay jitter, and a transmission bandwidth.

10. The device as claimed in any one of claims 6 to 9,
wherein the communicating component (46) is con-
figured to perform the inter-eNodeB communication
according to the determined cooperation mode
through an Internet Protocol, IP-base interface.

Patentansprüche

1. Kommunikationsverfahren zwischen eNodeB, um-
fassend:

Detektieren einer Schnittstellenübertragungs-
bedingung zwischen eNodeB (S102);
Bestimmen eines Kooperationsmodus einer
Kommunikation zwischen eNodeB entspre-
chend der detektierten Schnittstellenübertra-
gungsbedingung zwischen eNodeB (S104), wo-
bei der Kooperationsmodus der Kommunikation
zwischen eNodeB mindestens eines von Fol-
genden umfasst: einen Kooperationsmodus ei-
ner physikalischen Schicht, einen Kooperati-
onsmodus einer Media Acces Control-, MAC-
Schicht, und einen Kooperationsmodus basie-
rend auf einer Radio Resource Management-,
RRM-Funktion; und wobei das Bestimmen des
Kooperationsmodus der Kommunikation zwi-
schen eNodeB entsprechend der detektierten
Schnittstellenübertragungsbedingung zwi-
schen eNodeB (S104) umfasst: Anwenden des
Kooperationsmodus der physikalischen
Schicht, wenn die Schnittstellenübertragungs-
bedingung zwischen eNodeB eine Anforderung
des Kooperationsmodus der physikalischen

Schicht erfüllt, und Anwenden des Kooperati-
onsmodus der MAC-Schicht, wenn die Schnitt-
stellenübertragungsbedingung zwischen eNo-
deB daran scheitert, die Anforderung des Koo-
perationsmodus der physikalischen Schicht zu
erfüllen, jedoch eine Anforderung des Koopera-
tionsmodus der MAC-Schicht erfüllt, und An-
wenden des Kooperationsmodus basierend auf
der RRM-Funktion, wenn die Schnittstellenü-
bertragungsbedingung zwischen eNodeB dar-
an scheitert, die Anforderung des Kooperations-
modus der MAC-Schicht zu erfüllen, jedoch eine
Anforderung des Kooperationsmodus basie-
rend auf der RRM-Funktion erfüllt; und
Durchführen der Kommunikation zwischen
eNodeB entsprechend dem bestimmten Koope-
rationsmodus (106).

2. Verfahren nach Anspruch 1, wobei das Detektieren
der Schnittstellenübertragungsbedingung zwischen
eNodeB umfasst: Initiieren, durch eine Zentralsteu-
erungseinheit, einer Signalisierung zum Detektieren
der Schnittstellenübertragungsbedingung zwischen
eNodeB, wobei die Zentralsteuerungseinheit an
mindestens einen eNodeB gekoppelt ist;
und Bestimmen des Kooperationsmodus der Kom-
munikation zwischen eNodeB entsprechend der de-
tektierten Schnittstellenübertragungsbedingung
zwischen eNodeB umfasst: Empfangen, durch die
Zentralsteuerungseinheit, der Schnittstellenübertra-
gungsbedingung zwischen eNodeB, die durch jeden
des mindestens einen eNodeB zurückgesendet
wird, und Bestimmen, durch die Zentralsteuerungs-
einheit, des Kooperationsmodus der Kommunikati-
on zwischen eNodeB des mindestens einen eNodeB
entsprechend der empfangenen Schnittstellenüber-
tragungsbedingung zwischen eNodeB;
oder wobei
das Detektieren der Schnittstellenübertragungsbe-
dingung zwischen eNodeB umfasst: Initiieren, durch
einen eNodeB, der Detektion der Schnittstellenüber-
tragungsbedingung zwischen eNodeB zwischen
dem eNodeB und mindestens einem anderen eNo-
deB; und
das Bestimmen des Kooperationsmodus der Kom-
munikation zwischen eNodeB entsprechend der de-
tektierten Schnittstellenübertragungsbedingung
zwischen eNodeB umfasst: Bestimmen, durch den
eNodeB, entsprechend der detektierten Schnittstel-
lenübertragungsbedingung zwischen eNodeB zwi-
schen dem eNodeB und dem mindestens einen an-
deren eNodeB des Kooperationsmodus der Kom-
munikation zwischen eNodeB mit dem mindestens
einen anderen eNodeB.

3. Verfahren nach Anspruch 1 oder 2, wobei das De-
tektieren der Schnittstellenübertragungsbedingung
zwischen eNodeB umfasst:
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Detektieren der Schnittstellenübertragungsbedin-
gung zwischen eNodeB, wenn eine Netzwerklast
niedriger als ein Schwellenwert ist.

4. Verfahren nach Anspruch 1, wobei die Schnittstel-
lenübertragungsbedingung zwischen eNodeB min-
destens eines der Folgenden umfasst: eine Übertra-
gungsverzögerung, einen Verzögerungs-Jitter und
eine Übertragungsbandbreite.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei
das Durchführen der Kommunikation zwischen eNo-
deB entsprechend dem bestimmten Kooperations-
modus umfasst:
Durchführen der Kommunikation zwischen eNodeB
entsprechend dem bestimmten Kooperationsmodus
durch eine Internet Protocole-, IP-Basisschnittstelle.

6. Kommunikationsvorrichtung zwischen eNodeB, um-
fassend:

eine Detektionskomponente (42), die konfigu-
riert ist, um eine Schnittstellenübertragungsbe-
dingung zwischen eNodeB zu detektieren;
eine Bestimmungskomponente (44), die konfi-
guriert ist, um einen Kooperationsmodus einer
Kommunikation zwischen eNodeB entspre-
chend der detektierten Schnittstellenübertra-
gungsbedingung zwischen eNodeB zu bestim-
men, wobei der Kooperationsmodus der Kom-
munikation zwischen eNodeB mindestens eines
von Folgenden umfasst: einen Kooperations-
modus einer physikalischen Schicht, einen Ko-
operationsmodus einer Media Acces Control-,
MAC-Schicht, und einen Kooperationsmodus
basierend auf einer Radio Resource Manage-
ment-, RRM-Funktion; und wobei die Bestim-
mungskomponente (44) konfiguriert ist, um den
Kooperationsmodus der physikalischen Schicht
anzuwenden, wenn die Schnittstellenübertra-
gungsbedingung zwischen eNodeB eine Anfor-
derung des Kooperationsmodus der physikali-
schen Schicht erfüllt, und den Kooperationsmo-
dus der MAC-Schicht anzuwenden, wenn die
Schnittstellenübertragungsbedingung zwi-
schen eNodeB daran scheitert, die Anforderung
des Kooperationsmodus der physikalischen
Schicht zu erfüllen, jedoch eine Anforderung
des Kooperationsmodus der MAC-Schicht er-
füllt, und den Kooperationsmodus basierend auf
der RRM-Funktion anzuwenden, wenn die
Schnittstellenübertragungsbedingung zwi-
schen eNodeB daran scheitert, eine Anforde-
rung des Kooperationsmodus der MAC-Schicht
zu erfüllen, jedoch eine Anforderung des Koo-
perationsmodus basierend auf der RRM-Funk-
tion erfüllt; und
eine Kommunikationskomponente (46), die

konfiguriert ist, um die Kommunikation zwischen
eNodeB entsprechend dem bestimmten Koope-
rationsmodus durchzuführen.

7. Vorrichtung nach Anspruch 6, wobei sich die Detek-
tionskomponente (42) und die Bestimmungskomp-
onente (44) in einer Zentralsteuerungseinheit befin-
den, wobei die Zentralsteuerungseinheit an mindes-
tens einen eNodeB gekoppelt ist und sich die Kom-
munikationskomponente (46) in einem eNodeB be-
findet;
oder
sich die Detektionskomponente (42), die Bestim-
mungskomponente (44) und die Kommunikations-
komponente (46) in einem eNodeB befinden.

8. Vorrichtung nach einem der Ansprüche 6 bis 7, wo-
bei die Detektionskomponente (42) konfiguriert ist,
um die Schnittstellenübertragungsbedingung zwi-
schen eNodeB zu detektieren, wenn eine Netzwer-
klast niedriger als ein Schwellenwert ist.

9. Vorrichtung nach Anspruch 6, wobei die Schnittstel-
lenübertragungsbedingung zwischen eNodeB min-
destens eines aus den Folgenden umfasst: eine
Übertragungsverzögerung, einen Verzögerungs-Jit-
ter und eine Übertragungsbandbreite.

10. Vorrichtung nach einem der Ansprüche 6 bis 9, wo-
bei die Kommunikationskomponente (46) konfigu-
riert ist, um die Kommunikation zwischen eNodeB
entsprechend dem bestimmten Kooperationsmodus
durch eine Internet Protocole-, IP-Basisschnittstelle
durchzuführen.

Revendications

1. Procédé de communication inter-eNodeB,
comprenant :

la détection d’une condition de transmission
d’interface inter-eNodeB (S102) ;
la détermination d’un mode de coopération de
communication inter-eNodeB selon la condition
de transmission d’interface inter-eNodeB détec-
tée (S104), dans lequel le mode de coopération
de la communication inter-eNodeB comprend
au moins un des éléments suivants : un mode
de coopération d’une couche physique, un mo-
de de coopération d’une couche de commande
d’accès au support, MAC, et un mode de coo-
pération basé sur une fonction de gestion de
ressources radio, RRM ; et
dans lequel la détermination du mode de coo-
pération de la communication inter-eNodeB se-
lon la condition de transmission d’interface inter-
eNodeB (S104) comprend : l’application du mo-
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de de coopération de la couche physique lors-
que la condition de transmission d’interface in-
ter-eNodeB satisfait une exigence du mode de
coopération de la couche physique, et l’applica-
tion du mode de coopération de la couche MAC
lorsque la condition de transmission d’interface
inter-eNodeB ne satisfait pas l’exigence du mo-
de de coopération de la couche physique mais
satisfait une exigence du mode de coopération
de la couche MAC, et l’application du mode de
coopération sur la base de la fonction RRM lors-
que la condition de transmission d’interface in-
ter-eNodeB ne satisfait pas l’exigence du mode
de coopération de la couche MAC mais satisfait
une exigence du mode de coopération sur la
base de la fonction RRM ; et
la réalisation de la communication inter-eNodeB
selon le mode de coopération déterminé (106).

2. Procédé selon la revendication 1, dans lequel la dé-
tection de la condition de transmission d’interface
inter-eNodeB comprend : le lancement, par une uni-
té de commande centralisée, d’une signalisation
pour la détection de la condition de transmission d’in-
terface inter-eNodeB, dans lequel l’unité de com-
mande centralisée est couplée à au moins un
eNodeB ;
et la détermination du mode de coopération de la
communication inter-eNodeB selon la condition de
transmission d’interface inter-eNodeB détectée
comprend : la réception, par l’unité de commande
centralisée, de la condition de transmission d’inter-
face inter-eNodeB retournée par chacun de l’au
moins un eNodeB, et la détermination, par l’unité de
commande centralisée, du mode de coopération de
la communication inter-eNodeB de l’au moins un
eNodeB selon la condition de transmission d’inter-
face inter-eNodeB reçue ;
ou dans lequel la détection de la condition de trans-
mission d’interface inter-eNodeB comprend : le lan-
cement, par un eNodeB, d’une détection de la con-
dition de transmission d’interface inter-eNodeB en-
tre l’eNodeB et au moins un autre eNodeB ; et
la détermination du mode de coopération de la com-
munication inter-eNodeB selon la condition de trans-
mission d’interface inter-eNodeB détectée
comprend : la détermination, par l’eNodeB, selon la
condition de transmission d’interface inter-eNodeB
détectée entre l’eNodeB et l’au moins un autre eNo-
deB, du mode de coopération de la communication
inter-eNodeB avec l’au moins un autre eNodeB.

3. Procédé selon la revendication 1 ou 2, dans lequel
la détection de la condition de transmission d’inter-
face inter-eNodeB comprend :
la détection de la condition de transmission d’inter-
face inter-eNodeB lorsqu’une charge de réseau est
inférieure à une valeur de seuil.

4. Procédé selon la revendication 1, dans lequel la con-
dition de transmission d’interface inter-eNodeB com-
prend au moins un des éléments suivants : un retard
de transmission, une gigue de retard, et une largeur
de bande de transmission.

5. Procédé selon l’une quelconque des revendications
1 à 4, dans lequel la réalisation de la communication
inter-eNodeB selon le mode de coopération déter-
miné comprend :
la réalisation de la communication inter-eNodeB se-
lon le mode de coopération déterminé par l’intermé-
diaire d’une interface basée sur protocole Internet,
IP.

6. Dispositif de communication inter-eNodeB,
comprenant :

un composant de détection (42) configuré pour
détecter une condition de transmission d’inter-
face inter-eNodeB ;
un composant de détermination (44) configuré
pour déterminer un mode de coopération de
communication inter-eNodeB selon la condition
de transmission d’interface inter-eNodeB détec-
tée, dans lequel le mode de coopération de la
communication inter-eNodeB comprend au
moins un des éléments suivants : un mode de
coopération d’une couche physique, un mode
de coopération d’une couche de commande
d’accès au support, MAC, et un mode de coo-
pération basé sur une fonction de gestion de
ressources radio, RRM ; et
dans lequel le composant de détermination (44)
est configuré pour appliquer le mode de coopé-
ration de la couche physique lorsque la condition
de transmission d’interface inter-eNodeB satis-
fait une exigence du mode de coopération de la
couche physique, et appliquer le mode de coo-
pération de la couche MAC lorsque la condition
de transmission d’interface inter-eNodeB ne sa-
tisfait pas l’exigence du mode de coopération
de la couche physique mais satisfait une exi-
gence du mode de coopération de la couche
MAC, et appliquer le mode de coopération sur
la base de la fonction RRM lorsque la condition
de transmission d’interface inter-eNodeB ne sa-
tisfait pas l’exigence du mode de coopération
de la couche MAC mais satisfait une exigence
du mode de coopération sur la base de la fonc-
tion RRM ; et
un composant de communication (46) configuré
pour réaliser la communication inter-eNodeB
selon le mode de coopération déterminé.

7. Dispositif selon la revendication 6, dans lequel
le composant de détection (42) et le composant de
détermination (44) sont situés dans une unité de
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commande centralisée, dans lequel l’unité de com-
mande centralisée est couplée à au moins un eNo-
deB, et le composant de communication (46) est si-
tué dans un eNodeB ;
ou
le composant de détection (42), le composant de
détermination (44) et le composant de communica-
tion (46) sont situés dans un eNodeB.

8. Dispositif selon l’une quelconque des revendications
6 à 7, dans lequel le composant de détection (42)
est configuré pour détecter la condition de transmis-
sion d’interface inter-eNodeB lorsqu’une charge de
réseau est inférieure à une valeur de seuil.

9. Dispositif selon la revendication 6, dans lequel la
condition de transmission d’interface inter-eNodeB
comprend au moins un des éléments suivants : un
retard de transmission, une gigue de retard, et une
largeur de bande de transmission.

10. Dispositif selon l’une quelconque des revendications
6 à 9, dans lequel le composant de communication
(46) est configuré pour réaliser la communication in-
ter-eNodeB selon le mode de coopération déterminé
par l’intermédiaire d’une interface basée sur proto-
cole Internet, IP.
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