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Description

BACKGROUND

[0001] As used herein, the terms "user equipment" and
"UE" can refer to wireless devices such as mobile tele-
phones, personal digital assistants, handheld or laptop
computers, and similar devices that have telecommuni-
cations capabilities. Such a UE might consist of a wireless
device and its associated Universal Integrated Circuit
Card (UICC) that includes a Subscriber Identity Module
(SIM) application, a Universal Subscriber Identity Module
(USIM) application, or a Removable User Identity Module
(R-UIM) application or might consist of the device itself
without such a card. The term "UE" may also refer to
devices that have similar wireless capabilities but that
are not transportable, such as desktop computers, set-
top boxes, or network appliances. The term "UE" can
also refer to any hardware or software component that
can terminate a communication session for a user. Also,
the terms "user equipment," "UE," "user agent," "UA,"
"user device" and "user node" might be used synony-
mously herein.
[0002] As telecommunications technology has
evolved, more advanced network access equipment has
been introduced that can provide services that were not
possible previously. This network access equipment
might include systems and devices that are improve-
ments of the equivalent equipment in a traditional wire-
less telecommunications system. Such advanced or next
generation equipment may be included in evolving wire-
less communications standards, such as Long Term Ev-
olution (LTE) and LTE-Advanced (LTE-A). For example,
an LTE or LTE-A system might include an Evolved Uni-
versal Terrestrial Radio Access Network (E-UTRAN)
node B (eNB), a wireless access point, or a similar com-
ponent rather than a traditional base station. As used
herein, the term "access node" will refer to any compo-
nent of a wireless network, such as a traditional base
station, a wireless access point, or an LTE or LTE-A eNB,
that creates a geographical area of reception and trans-
mission coverage allowing a UE or a relay node to access
other components in a telecommunications system. An
access node may comprise a plurality of hardware and
software.
[0003] The term "access node" may not refer to a "relay
node," which is a component in a wireless network that
is configured to extend or enhance the coverage created
by an access node or another relay node. The access
node and relay node are both radio components that may
be present in a wireless communications network, and
the terms "component" and "network node" may refer to
an access node or a relay node. It is understood that a
component might operate as an access node or a relay
node depending on its configuration and placement.
However, a component is called a "relay node" only if it
requires the wireless coverage of an access node or an-
other relay node to access other components in a wire-

less communications system. Additionally, two or more
relay nodes may be used serially to extend or enhance
coverage created by an access node.
[0004] These systems can include protocols such as
a Radio Resource Control (RRC) protocol, which is re-
sponsible for the assignment, configuration, and release
of radio resources between a UE and a network node or
other equipment. The RRC protocol is described in detail
in the Third Generation Partnership Project (3GPP)
Technical Specification (TS) 36.331.
[0005] The signals that carry data between UEs, relay
nodes, and access nodes can have frequency, time,
space, and coding parameters and other characteristics
that might be specified by a network node. A connection
between any of these elements that has a
specific set of such characteristics can be referred to as
a resource. The terms "resource," "communications con-
nection," "channel," and "communications link" might be
used synonymously herein. A network node typically es-
tablishes a different resource for each UE or network
node with which it is communicating at any particular
time.
[0006] 3GPP TSG-RAN1 #54 R1-083115 relates to a
downlink coordinated CoMP system. In particular, the
document classifies CoMP into two groups: Intra-NodeB
CoMP and inter-NodeB CoMP. Each group may relate
to a single user or a multiple-user scenario. The docu-
ment outlines various antenna unit topologies for CoMP
reception and transmission.
[0007] 3GPP TSG-RAN1 #56 R1-090686 relates to in-
formation exchange aspects in a downlink CoMP system.
The document outlines information exchange require-
ments for different CoMP systems, e.g., joint processing
and coordinated beamforming, and the cooperation be-
tween different types of nodes. The document also re-
lates to reducing the amount of exchanged information
for spectral efficiency.
[0008] US 2009/0175214 A1 relates to cooperation in
a wireless communication system. Generally, the docu-
ment outlines the synchronizing of downlink transmis-
sions between a base station and a relay station via the
use of a successive interference canceller to optimize
the performance of joint reception.
[0009] 3GPP TSG-RAN1 #58 R1-093445 relates to an
intra-cell CoMP based on Type 1 relay. For example, the
document outlines an implementation wherein coordinat-
ing UE exchanges control information with a relay node
and an eNB via a Reverse Packet Data Control Channel
(R-PDCCH).
[0010] The present invention is set out in the independ-
ent claims, with some optional features set out in the
claims dependent thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a more complete understanding of this dis-
closure, reference is now made to the following brief de-
scription, taken in connection with the accompanying
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drawings and detailed description, wherein like reference
numerals represent like parts.

Figure 1 is a diagram illustrating a wireless commu-
nication system that includes a relay node, according
to an embodiment of the disclosure.
Figure 2 is a diagram of an illustrative telecommuni-
cations system including a donor cell and a plurality
of relay cells, according to an embodiment of the
disclosure.
Figure 3 is a diagram of an illustrative telecommuni-
cations system including an S1 path, according to
an embodiment of the disclosure.
Figure 4 illustrates an embodiment of a method for
communication in a wireless telecommunications
system, according to an embodiment of the disclo-
sure.
Figure 5 illustrates a processor and related compo-
nents suitable for implementing the several embod-
iments of the present disclosure.

DETAILED DESCRIPTION

[0012] It should be understood at the outset that al-
though illustrative implementations of one or more em-
bodiments of the present disclosure are provided below,
the disclosed systems and/or methods may be imple-
mented using any number of techniques, currently known
or in existence. The disclosure should in no way be limited
to the illustrative implementations, drawings, and tech-
niques illustrated below, including the exemplary designs
and implementations illustrated and described herein,
but may be modified within the scope of the appended
claims.
[0013] Figure 1 is a diagram illustrating a wireless com-
munication system 100 in which embodiments of the
present disclosure may be implemented. Examples of
the wireless communication system 100 include LTE or
LTE-A networks, and all of the disclosed and claimed
embodiments could be implemented in an LTE-A net-
work. A relay node 102 can receive a signal from a UE
110 and transmit the signal to an access node 106, which
could also be referred to as a donor eNB (DeNB). A cell
controlled by a DeNB can be referred to as a donor cell.
In some implementations of the relay node 102, the relay
node 102 receives a signal with data from the UE 110
and then generates a new signal to transmit the data to
the access node 106. The relay node 102 can also re-
ceive data from the access node 106 and deliver the data
to the UE 110.
[0014] The relay node 102 might be placed near the
edges of a cell so that the UE 110 can communicate with
the relay node 102 rather than communicating directly
with the access node 106 for that cell. In radio systems,
a cell is a geographical area of reception and transmis-
sion coverage. Cells can overlap with each other. In a
typical situation, one access node is associated with each
cell. The size of a cell is determined by factors such as

frequency band, power level, and channel conditions.
One or more relay nodes, such as relay node 102, can
be used to enhance coverage within a cell or to extend
the size of coverage of a cell. Additionally, the use of a
relay node 102 can enhance the throughput of a cell be-
cause the UE 110 can access the relay node 102 at a
higher data rate than the UE 110 might use when com-
municating directly with the access node 106 for that cell,
thus creating higher spectral efficiency. The use of a relay
node 102 can also decrease the UE’s battery usage by
allowing the UE 110 to transmit at a lower power.
[0015] When the UE 110 is communicating with the
access node 106 via the relay node 102, the links that
allow wireless communication can be said to be of three
distinct types. The communication link between the UE
110 and the relay node 102 is said to occur over an ac-
cess link 108, which can also be referred to as the Uu
interface. The communication between the relay node
102 and the access node 106 is said to occur over a relay
link 104, which can also be referred to as the Un interface
or the backhaul link. Communication that passes directly
between the UE 110 and the access node 106 without
passing through the relay node 102 is said to occur over
a direct link 112.
[0016] Relay nodes can be divided into three kinds:
layer one relay nodes, layer two relay nodes, and layer
three relay nodes. A layer one relay node is essentially
a repeater that can retransmit a transmission without any
modification other than amplification and possibly slight
delay (or some other simple layer 1 operations). A layer
two relay node can demodulate/decode a transmission
that it receives, re-modulate/re-encode the demodulat-
ed/decoded data, and then transmit the re-modulated/re-
encoded data. A layer three relay node can have full radio
resource control capabilities and can thus function sim-
ilarly to an access node. The illustrative embodiments
herein are primarily concerned with layer three relay
nodes.
[0017] The radio resource control protocols used by a
relay node may be the same as those used by an access
node, and the relay node may have a unique cell identity.
Relay nodes known as Type 1 relay nodes may have
their own physical cell IDs and transmit their own syn-
chronization signals and reference symbols. In addition,
a UE can receive scheduling information and hybrid au-
tomatic repeat request (HARQ) feedback directly from a
Type 1 relay node and send its control channels (such
as a scheduling request (SR), a channel quality indicator
(CQI), and/or an acknowledgement (ACK)) to a Type 1
relay node. To a Release 10 UE, a Type 1 relay node
may appear as a different entity than an access node to
allow for further performance enhancement, but to a Re-
lease 8 UE, a Type 1 relay node appears as a Release
8 access node (i.e., it is backward compatible). The em-
bodiments disclosed herein deal primarily with Type 1
relay nodes for simplicity. However, the disclosed em-
bodiments may also apply to other types of relays, for
example, Type 2 relays.
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[0018] Relay nodes known as Type 2 relay nodes do
not have separate cell IDs and thus do not create any
new cells. That is, a Type 2 relay node does not transmit
a physical ID that is different from the access node ID. A
Type 2 relay node can relay signals to and from legacy
(LTE Release 8) UEs, but Release 8 UEs are not aware
of the presence of Type 2 relay nodes. A Type 2 relay
node can also relay signals to and from LTE-A Release
10 and later UEs. LTE-A Release 10 and later UEs might
be aware of the presence of a Type 2 relay node. As
used herein, the term "Release 10" refers to any UE ca-
pable of following LTE standards later than LTE Release
8 or LTE Release 9, the term "Release 8" refers to any
UE capable of following only the LTE standards of LTE
Release 8, and the term "Release 9" refers to any UE
capable of following the LTE standards of LTE Release
8 and Release 9.
[0019] The concept of coordinated multi-point trans-
mission and reception (CoMP) has recently been intro-
duced to improve transmission quality and capacity in
wireless telecommunications networks. With CoMP, a
plurality of access nodes can transmit to and receive from
one or more UEs in a plurality of overlapping cells. Prior
to a CoMP transmission, the access nodes may coordi-
nate with one another in order to agree on the scheduling
for the CoMP transmission, the modulation and coding
scheme (MCS) for the CoMP transmission, the transmis-
sion mode for the CoMP transmission, the multi-antenna
functions, the pre-coding matrix index (PMI), the rank
indicator (RI), allocated resource block information, and
other scheduling and control information that will be used
for the CoMP transmissions. Hereinafter, any such infor-
mation will be referred to as CoMP control information.
[0020] When a plurality of access nodes transmit to a
UE using the agreed-upon CoMP control information, the
transmissions can constructively overlay one another at
the location of that particular UE. The coordinated trans-
missions do not interfere with transmissions intended for
other UEs, and potentially interfering transmissions in-
tended for other UEs are greatly reduced at the location
of the UE receiving the coordinated transmission. In this
way, CoMP can greatly improve a UE’s reception in re-
gions of overlapping cells. Details of CoMP operations
can be found in 3GPP TS 36.814.
[0021] In an embodiment, CoMP is used for transmis-
sions made by at least one access node and at least one
relay node. Due to the close coupling between an access
node and a Type 1 relay node inside a donor cell, CoMP
may improve system performance. For example, the ef-
ficient backhaul between the access node and the relay
node may be used to allow fast collaboration for CoMP
purposes. As described in detail below, functions that are
performed solely by an access node in traditional CoMP
are split between the access node and the relay node in
the embodiments herein. Also, several 2techniques are
provided herein for preventing convoluted data forward-
ing between an access node and a relay node that are
involved in a CoMP transmission.

[0022] The transmission power of an access node is
typically much higher than that of a relay node. For ex-
ample, the transmission power of an access node could
be 46dBm, while the transmission power of a relay node
could be 30dBm. Therefore, in practice, a
relay node can cover only a small area. For UEs at the
edge of a relay cell and close to an access node, it may
be beneficial to use CoMP technology to further improve
the throughput. Advantages of using CoMP include the
fact that the access node needs to transmit data to the
relay node in any event for forwarding purposes. Hence,
the access node always has a copy of the data available,
and there may be no need for extra forwarding from the
relay node to the access node. Also, fast backhaul control
signaling is available via the relay physical downlink con-
trol channel (R-PDCCH) or the relay physical downlink
shared channel (R-PDSCH). Hence, the coordination be-
tween the access node and the relay node can be quite
efficient. In addition, the access node can provide master
control of the CoMP operations, such as centralized
scheduling.
[0023] A system in which these concepts might be im-
plemented is illustrated in Figure 2, where a donor cell
210 is served by an access node 106 or DeNB. A plurality
of relay nodes 102 are present, which may create relay
cells 220 that overlap the boundaries of the donor cell
210. Two relay cells 220 are shown, but other numbers
of relay cells might be present. An R-PDCCH 230 and
an R-PDSCH 240 carry control plane data and user plane
data, respectively, from the access node 106 to the relay
node 102. A relay physical uplink shared channel (R-
PUSCH) 250 carries user plane data from the relay node
102 to the access node 106.
[0024] A plurality of UEs 110 can communicate with
the access node 106 and/or one or more of the relay
nodes 102. In this example, two UEs 110 are shown, but
in other embodiments other numbers of UEs 110 could
be present. In an embodiment, since UE 110a is in a
region overlapped by the donor cell 210 and the relay
cell 220a, CoMP may be performed by the access node
106 and the relay node 102a for transmissions to UE
110a. Since UE 110b is not in a region overlapped by
the donor cell 210 and the relay cell 220b, CoMP may
not be performed efficiently for UE 110b.
[0025] In traditional CoMP, an access node 106 acts
as both a master controller and a serving node. That is,
the access node 106 makes decisions about functions
such as the scheduling of transmissions and/or the se-
lection of a modulation and coding scheme and/or the
specification of other CoMP control information as de-
scribed above. These functions can be referred to as
master control functions, and an entity performing these
functions can be referred to as a master control or master
controller. After making these decisions, the access node
106 then transmits the CoMP control information to the
UE 110 so that the UE 110 can properly receive CoMP-
based transmissions from a plurality of access nodes
106. The transmission of CoMP control information to
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the UE 110 can be referred to as a serving node function,
and an entity performing these functions can be referred
to as a serving node.
[0026] In an embodiment, when at least one access
node 106 is involved in CoMP-based transmissions with
at least one relay node 102, the master control functions
and the serving node function are split between the ac-
cess node 106 and the relay node 102. More specifically,
the access node 106 acts as the master control and the
relay node 102 acts as the serving node. The relay node
102 forwards to the access node 106 the channel infor-
mation it has received from the UE 110 and/or resource
availability information (together with other information).
The access node 106 makes the master control decisions
and sends the CoMP control information to the relay node
102. The relay node 102 then acts as the serving node
and delivers the CoMP control information to the UE 110
over the PDCCH.
[0027] In a network that includes relays, user plane
data of a UE is always forwarded first from the access
node to the relay nodes if the UE is served by the relay
nodes. In CoMP operations, the serving node forwards
user plane data to all other nodes that are involved in the
CoMP transmissions. Therefore, in the case described
above where a relay node acts as a serving node, the
relay node might first receive the user plane data of the
UE from the access node. Acting as the serving node,
the relay node might then return to the access node the
data that it just received from the access node. This con-
voluted data forwarding due to CoMP is not efficient on
the backhaul and can consume the spectrum resources
over the backhaul.
[0028] In an embodiment, techniques are provided to
prevent this convoluted data forwarding between the ac-
cess node and the relay node. The solutions may be dif-
ferent for different relay architectures. Figure 3 illustrates
two paths that data might follow under four different relay
architectures. A path for tunneling data packets associ-
ated with the UE 110 might be terminated at either the
relay node 102 or the access node 106. The path may
be used, for instance, for tunneling General Packet Radio
Service (GPRS) Tunneling Protocol (GTP) packets from
an Enhanced Packet Core (EPC) to the relay node 102.
This path may be referred to as the S1 path.
[0029] In some cases, an S1 path 310 terminates at
the relay node 102. The S1 path 310 may be established
between the relay node 102 and a serving gateway
(SGW)/mobility management entity (MME) 320 or a sim-
ilar component via the access node 106. Alternatively,
an S1 path 410 to and from the SGW/MME 320 may
terminate at the access node 106. The SGW/MME 320
may allow the UE 110 to communicate with an external
network. Data packets may be directed or tunneled be-
tween the SGW/MME 320 and the relay node 102 or the
access node 106, either of which may forward the pack-
ets to and from the UE 110.
[0030] In three of the four relay architectures discussed
herein, the S1 interface 310 terminates at the relay node

102. In a first architecture, the relay node 102 is a full,
layer three relay. In a second architecture, the access
node 106 acts as a proxy S1/X2 interface, and the relay
node 102 appears to the SGW/MME 320 to be a cell
under the access node 106. In a third architecture, relay
node bearers terminate at the access node 106. In a
fourth architecture, the S1 interface 410 terminates at
the access node 106.
[0031] In the first architecture, both the user plane and
control plane of the S1 interface are terminated at the
relay node 102. The user plane packets of the UE 110
are delivered via the SGW/MME 320 and the relay node’s
radio bearers. The SGW/MME 320 maps the incoming
internet protocol (IP) packets to the GTP tunnels corre-
sponding to the evolved packet system (EPS) bearer of
the UE 110 and tunnels the packets to the IP address of
the relay node 102.
[0032] In the second architecture, the user plane of the
S1 interface is terminated at the relay node 102 and at
the access node 106. The access node 106 acts as a
proxy S1/X2 interface. The SGW/MME 320 maps the in-
coming IP packets to the GTP tunnels corresponding to
the EPS bearer of the UE 110 and sends the tunneled
packets to the IP address of the access node 106. Upon
the access node 106 receiving the tunneled packets from
the SGW/MME 320, the received packets are de-tun-
neled, and the user IP packets are mapped to the GTP
tunnels again and sent to the IP address of the relay node
102.
[0033] In the third architecture, the user plane of the
S1 interface is terminated at the relay node 102. The
SGW/MME 320 maps the incoming IP packets to the
GTP tunnels corresponding to the EPS bearer of the UE
110 and sends the tunneled packets to the IP address
of the relay node 102. The access node 106 simply acts
as an IP router and forwards GTP/UDP/IP packets be-
tween two interfaces. The access node 106 performs this
router functionality via the packet data network gateway-
(PGW)-like functionality in the access node 106. The ac-
cess node 106 also performs other PGW-like functional-
ity for the UE side of the relay node 102, such as man-
agement of quality of service.
[0034] In the fourth architecture, the user plane of the
S1 interface terminates at the access node 106, rather
than at the relay node 102 as in the first three architec-
tures. In this architecture, the SGW/MME 320 maps the
incoming IP packets to the GTP tunnels corresponding
to the EPS bearer of the UE 110 and sends the tunneled
packets to the IP address of the access node 106. Upon
the access node 106 receiving the tunneled packets from
SGW/MME 320, the received packets are de-tunneled,
and the inner user IP packets are mapped to the Un radio
bearers corresponding to the EPS bearer of the UE 110.
Each EPS bearer of UE 110 is mapped to a separate
radio bearer over the Un interface.
[0035] For the first, second, and third architectures, the
access node 106 acts as a transporter for carrying user
plane data packets to the relay node 102. The access
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node 106 does not typically look into the data packets
that pass through it in these architectures, since the data
terminates at the relay node 102. In the fourth architec-
ture, the S1 termination is at the access node 106, so
the access node 106 already looks into each packet that
it receives under this architecture.
[0036] In an embodiment, to prevent the convoluted
data forwarding described above, in either of the first,
second, or third architectures, the access node 106 looks
into the packets that pass through it that are bound for a
UE for which the access node 106 is performing a CoMP
transmission together with the relay node 102. The ac-
cess node 106 then retains a copy of the packets that
are bound for that UE so that the relay node 102 does
not need to forward those packets back to the access
node 106 at a later time. More specifically, for the first,
second, or third architectures, the following steps can be
taken to prevent convoluted data forwarding. For the
fourth architecture, as described below, these steps can
be simplified.
[0037] When the relay node 102 identifies that the ac-
cess node 106 is a CoMP coordinating node for the UE
110 which is served by the relay node 102, the relay node
102 sends high layer signaling (for example, MAC layer
signaling such as MAC control elements, RRC layer sig-
naling, or X2-based signaling) to the access node 106 to
indicate that the relay node 102 and the access node 106
will cooperate in a CoMP transmission to that UE 110.
Along with this indication, the relay node 102 also sends
at least the following information to the access node 106:
the identification of the UE, one or more UE bearer GTP
tunnel endpoint identifiers (TEIDs), and the relay node
radio bearer configuration information that carries the
corresponding UE’s GTP tunneling.
[0038] The access node 106 uses the received infor-
mation to identify the UE’s packets that might need CoMP
transmission in the future. In one embodiment, the ac-
cess node 106 then first identifies the Packet Data Con-
vergence Protocol (PDCP) queue of the relay node 102
to which this UE 110 belongs based on the relay node
radio bearer configuration context. Furthermore, the ac-
cess node 106 checks the GTP/UDP/IP header of each
packet in the PDCP buffer or queue to identify the packets
that belong to the UE 110 and may be transmitted in a
CoMP transmission in the future. In other embodiments,
different checking techniques can be used to identify the
UE’s packet based on the received information.
[0039] After the access node 106 forwards the data
packets to the relay node 102 for that particular UE 110
according to the access node’s normal operation, the ac-
cess node 106 keeps a copy of the data and saves it in
a CoMP buffer for that particular UE 110. This is in con-
trast with the typical case where the access node 106
may delete the data after the data has been forwarded
successfully to the relay node 102.
[0040] Optionally the access node 106 makes the
CoMP decisions as described above and forwards the
CoMP control information to the relay node 102. In an-

other embodiment, the relay node 102 makes the CoMP
decisions and forwards the CoMP control information to
the access node 106. It should be noted that CoMP nor-
mally occurs in the MAC layer and that the access node
106 currently retains only the PDCP protocol data units
(PDUs). Therefore, the access node 106 may need ad-
ditional information to form the appropriate transport
block for CoMP operations. In one embodiment, the relay
node 102 forwards all the necessary information to the
access node 106 in order for the access node 106 to form
the MAC transport block on the access node side before
the CoMP transmission. For example, the relay node 102
might send layer 2 segmentation/concatenation informa-
tion. In another embodiment, the relay node 102 forwards
a complete MAC PDU to the access node 106 but with
no payload (zero payload) but with the format of the MAC
PDU complete. (Normally, the payload takes most of the
MAC PDU.) The access node 106 then places the pay-
load in the MAC PDU and engages in the CoMP opera-
tion. In this embodiment, the relay node 102 prepares
the MAC PDU format and forwards to the access node
106, and the access node 106 fills payload into the for-
mat. In this way, the coordinated transmission between
the access node 106 and the relay node 102 could be
performed. It should be noted that this embodiment could
be generally applied to any CoMP operations for coop-
eration purposes.
[0041] If the relay node 102 determines that the access
node 106 is no longer a CoMP coordinating node for the
UE 110, the relay node 102 sends high layer signaling
to the access node 106 to release the CoMP operation.
After receiving the signaling, the access node 106 clears
the CoMP buffer for that particular UE 110. The access
node 106 will not retain the data for that particular UE
110 in the future.
[0042] For the fourth relay architecture, the S1 termi-
nation is in the access node 106 rather than the relay
node 102 as in the first three architectures. As mentioned
above, since the access node 106 already looks into the
data packets that it receives under the fourth architecture,
the steps described above for preventing convoluted data
forwarding can be simplified under this architecture.
[0043] As with the first three architectures, when the
relay node 102 identifies that the access node 106 is a
CoMP coordinating node for the UE 110, the relay node
102 sends high layer signaling (such as MAC layer sig-
naling, RRC layer signaling, or X2-based signaling) to
the access node 106 to indicate that fact. Along with this
indication, the relay node 102 also sends at least the UE
ID to the access node 102. This can be contrasted with
the situation under the first three architectures where the
relay node 102 sends at least the UE ID, one or more
UE bearer GTP TEIDs, and the relay node radio bearer
configuration information that carries the corresponding
UE’s GTP tunneling.
[0044] As with the first three architectures, the access
node 106 uses the received UE ID information to identify
the UE’s packets that might need CoMP transmission in
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the future. However, in contrast with the first three archi-
tectures, there is no need for the access node 106 to
then identify the PDCP queue of the relay node 102 to
which the UE 110 belongs or to check the GTP/UDP/IP
header of each packet in the PDCP buffer to identify the
packets that belong to the UE 110 and may be transmitted
in CoMP transmissions in the future. This is due to the
fact that in the fourth relay architecture, the access node
106 already looks into the data packets of the UE 110.
Subsequent steps described above for the first three ar-
chitectures can then be followed for the fourth architec-
ture.
[0045] Figure 4 illustrates an embodiment of a method
400 for communication in a wireless telecommunications
system. At block 410, a relay node sends an access node
an indication that the access node and the relay node
perform a CoMP transmission. At block 420, the relay
node instructs the access node to retain a copy of data
packets that the access node sends to the relay node for
the CoMP transmission. At block 430, the relay node re-
frains from sending the data packets to the access node.
[0046] The UE 110, access node 106, relay node 102,
and other components described above might include a
processing component that is capable of executing in-
structions related to the actions described above. Figure
5 illustrates an example of a system 1300 that includes
a processing component 1310 suitable for implementing
one or more embodiments disclosed herein. In addition
to the processor 1310 (which may be referred to as a
central processor unit or CPU), the system 1300 might
include network connectivity devices 1320, random ac-
cess memory (RAM) 1330, read only memory (ROM)
1340, secondary storage 1350, and input/output (I/O) de-
vices 1360. These components might communicate with
one another via a bus 1370. In some cases, some of
these components may not be present or may be com-
bined in various combinations with one another or with
other components not shown. These components might
be located in a single physical entity or in more than one
physical entity. Any actions described herein as being
taken by the processor 1310 might be taken by the proc-
essor 1310 alone or by the processor 1310 in conjunction
with one or more components shown or not shown in the
drawing, such as a digital signal processor (DSP) 1380.
Although the DSP 1380 is shown as a separate compo-
nent, the DSP 1380 might be incorporated into the proc-
essor 1310.
[0047] The processor 1310 executes instructions,
codes, computer programs, or scripts that it might access
from the network connectivity devices 1320, RAM 1330,
ROM 1340, or secondary storage 1350 (which might in-
clude various disk-based systems such as hard disk, flop-
py disk, or optical disk). While only one CPU 1310 is
shown, multiple processors may be present. Thus, while
instructions may be discussed as being executed by a
processor, the instructions may be executed simultane-
ously, serially, or otherwise by one or multiple proces-
sors. The processor 1310 may be implemented as one

or more CPU chips.
[0048] The network connectivity devices 1320 may
take the form of modems, modem banks, Ethernet de-
vices, universal serial bus (USB) interface devices, serial
interfaces, token ring devices, fiber distributed data in-
terface (FDDI) devices, wireless local area network
(WLAN) devices, radio transceiver devices such as code
division multiple access (CDMA) devices, global system
for mobile communications (GSM) radio transceiver de-
vices, worldwide interoperability for microwave access
(WiMAX) devices, digital subscriber line (xDSL) devices,
data over cable service interface specification (DOCSIS)
modems, and/or other well-known devices for connecting
to networks. These network connectivity devices 1320
may enable the processor 1310 to communicate with the
Internet or one or more telecommunications networks or
other networks from which the processor 1310 might re-
ceive information or to which the processor 1310 might
output information.
[0049] The network connectivity devices 1320 might
also include one or more transceiver components 1325
capable of transmitting and/or receiving data wirelessly
in the form of electromagnetic waves, such as radio fre-
quency signals or microwave frequency signals. Alterna-
tively, the data may propagate in or on the surface of
electrical conductors, in coaxial cables, in waveguides,
in optical media such as optical fiber, or in other media.
The transceiver component 1325 might include separate
receiving and transmitting units or a single transceiver.
Information transmitted or received by the transceiver
component 1325 may include data that has been proc-
essed by the processor 1310 or instructions that are to
be executed by processor 1310. Such information may
be received from and outputted to a network in the form,
for example, of a computer data baseband signal or sig-
nal embodied in a carrier wave. The data may be ordered
according to different sequences as may be desirable for
either processing or generating the data or transmitting
or receiving the data. The baseband signal, the signal
embedded in the carrier wave, or other types of signals
currently used or hereafter developed may be referred
to as the transmission medium and may be generated
according to several methods well known to one skilled
in the art.
[0050] The RAM 1330 might be used to store volatile
data and perhaps to store instructions that are executed
by the processor 1310. The ROM 1340 is a non-volatile
memory device that typically has a smaller memory ca-
pacity than the memory capacity of the secondary stor-
age 1350. ROM 1340 might be used to store instructions
and perhaps data that are read during execution of the
instructions. Access to both RAM 1330 and ROM 1340
is typically faster than to secondary storage 1350. The
secondary storage 1350 is typically comprised of one or
more disk drives or tape drives and might be used for
non-volatile storage of data or as an over-flow data stor-
age device if RAM 1330 is not large enough to hold all
working data. Secondary storage 1350 may be used to
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store programs that are loaded into RAM 1330 when such
programs are selected for execution.
[0051] The I/O devices 1360 may include liquid crystal
displays (LCDs), touch screen displays, keyboards, key-
pads, switches, dials, mice, track balls, voice recogniz-
ers, card readers, paper tape readers, printers, video
monitors, or other well-known input/output devices. Also,
the transceiver 1325 might be considered to be a com-
ponent of the I/O devices 1360 instead of or in addition
to being a component of the network connectivity devices
1320.
[0052] The following are referenced for all purposes:
3GPP TS 36.321, 3GPP TS 36.331, and 3GPP TS
36.814.
[0053] The following embodiments do not fall under
the scope of the present claims. In an embodiment, a
method is provided for communication in a wireless tel-
ecommunications system. The method comprises an ac-
cess node retaining a copy of data packets that the ac-
cess node sends to a relay node for a CoMP transmis-
sion.
[0054] In another embodiment, an alternative method
is provided for communication in a wireless telecommu-
nications system. The method comprises a relay node
instructing an access node to retain a copy of data pack-
ets that the access node sends to the relay node for a
CoMP transmission. The method further comprises the
relay node refraining from sending the data packets to
the access node.
[0055] In another embodiment, an access node in a
wireless telecommunications system is provided. The ac-
cess node is configured such that the access node retains
a copy of data packets that the access node sends to a
relay node for a CoMP transmission.
[0056] In another embodiment, a relay node in a wire-
less telecommunications system is provided. The relay
node is configured such that the relay node instructs an
access node to retain a copy of data packets that the
access node sends to the relay node for a CoMP trans-
mission. The relay node is further configured such that
the relay node refrains from sending the data packets to
the access node.
[0057] In another embodiment, a method for commu-
nication in a wireless telecommunications system is
provided , comprising an access node retaining a copy
of data packets that the access node sends to a relay
node, wherein the access node receives from the relay
node an indication that the access node and the relay
node perform coordinated multi-point (CoMP) transmis-
sion and an access node in a wireless telecommunica-
tions system is provded, comprising a processor config-
ured such that the access node retains a copy of data
packets that the access node sends to the relay node,
and further configured such that the access node re-
ceives from the relay node an indication that the access
node and the relay node perform coordinated multi-point
(CoMP) transmission, wherein the access node receives
the indication that the access node and the relay node

perform the CoMP transmission via high layer signaling
that includes at least one of: medium access control layer
signaling; radio resource control layer signaling; and X2-
based signaling.
[0058] In another embodiment, a method for commu-
nication in a wireless telecommunications system is
provided , comprising an access node retaining a copy
of data packets that the access node sends to a relay
node, wherein the access node receives from the relay
node an indication that the access node and the relay
node perform coordinated multi-point (CoMP) transmis-
sion and an access node in a wireless telecommunica-
tions system is provded, comprising a processor config-
ured such that the access node retains a copy of data
packets that the access node sends to the relay node,
and further configured such that the access node re-
ceives from the relay node an indication that the access
node and the relay node perform coordinated multi-point
(CoMP) transmission, wherein, in an architecture in
which an S1 interface terminates at the access node, the
access node additionally receives from the relay node
an identifier for a UE involved in the CoMP transmission,
wherein the access node uses the additional information
to identify data packets that will be transmitted using
CoMP.
[0059] In another embodiment, a method for commu-
nication in a wireless telecommunications system is pro-
vided, comprising a relay node sending to an access
node an indication that the access node and the relay
node perform a coordinated multi-point (CoMP) trans-
mission; the relay node instructing the access node to
retain a copy of data packets that the access node sends
to the relay node; and the relay node refraining from send-
ing the data packets back to the access node and a relay
node in a wireless telecommunications system is provid-
ed, comprising a processor configured such that the relay
node instructs the access node to retain a copy of data
packets that the access node sends to the relay node,
and further configured such that the relay node refrains
from sending the data packets back to the access node,
and further configured such that the relay node sends to
the access node an indication that the access node and
the relay node perform the coordinated multi-point
(CoMP) transmission, wherein, in an architecture in
which an S1 interface terminates at the access node, the
relay node additionally sends to the access node an iden-
tifier for a UE involved in the CoMP transmission, and
wherein the access node can use the identifier to identify
data packets that will be transmitted using CoMP.
[0060] In another embodiment, a method for commu-
nication in a wireless telecommunications system is pro-
vided, comprising a relay node sending to an access
node an indication that the access node and the relay
node perform a coordinated multi-point (CoMP) trans-
mission; the relay node instructing the access node to
retain a copy of data packets that the access node sends
to the relay node; and the relay node refraining from send-
ing the data packets back to the access node and a relay
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node in a wireless telecommunications system is provid-
ed, comprising a processor configured such that the relay
node instructs the access node to retain a copy of data
packets that the access node sends to the relay node,
and further configured such that the relay node refrains
from sending the data packets back to the access node,
and further configured such that the relay node sends to
the access node an indication that the access node and
the relay node perform the coordinated multi-point
(CoMP) transmission, wherein the relay node sends the
access node high layer signaling indicating that the relay
node and the access node will no longer perform the
CoMP transmission and that the access node should de-
lete the copy of the data packets.
[0061] While several embodiments have been provid-
ed in the present disclosure, it should be understood that
the disclosed systems and methods may be embodied
in many other specific forms without departing from the
scope of the present claims. The present examples are
to be considered as illustrative and not restrictive, and
the intention is not to be limited to the details given herein.
For example, the various elements or components may
be combined or integrated in another system or certain
features may be omitted, or not implemented.
[0062] Also, techniques, systems, subsystems and
methods described and illustrated in the various embod-
iments as discrete or separate may be combined or in-
tegrated with other systems, modules, techniques, or
methods without departing from the scope of the present
claims. Other items shown or discussed as coupled or
directly coupled or communicating with each other may
be indirectly coupled or communicating through some
interface, device, or intermediate component, whether
electrically, mechanically, or otherwise. Other examples
of changes, substitutions, and alterations are ascertain-
able by one skilled in the art and could be made without
departing from the scope defined by the claims.

Claims

1. A method for communication in a wireless telecom-
munications system, the method comprising:

receiving, by an access node (106), from a relay
node (102), an indication that
the access
node and the relay node perform coordinated
multi-point ’CoMP’ transmission together,
wherein the relay node acts as a serving node;
and
retaining, by the access node, a copy of data
packets that the access node sends to the relay
node and that the relay node does not need to
forward back to the access node, wherein the
access node retains the copy of data packets
when the access node receives from the relay
node said indication that the access node and

the relay node perform CoMP transmission.

2. An access node (106) in a wireless telecommunica-
tions system, comprising:
a processor (1310) configured to instruct the access
node to retain a copy of data packets that the access
node sends to a relay node (102) and that the relay
node does not need to forward back to the access
node, wherein the processor is arranged to instruct
the access node to retain the copy of data packets
when the access node receives from the relay node
an indication that the access node and the relay node
perform coordinated multi-point ’CoMP’ transmis-
sion together, wherein the relay node acts as a serv-
ing node.

3. The method of Claim 1, wherein, in an architecture
in which an S1 interface terminates at the relay node,
the access node receives additional information from
the relay node that includes at least one of:

an identifier for a user equipment ’UE’ involved
in the CoMP transmission;
at least one UE bearer General Packet Radio
Service ’GPRS’ Tunneling Protocol ’GTP’ tunnel
endpoint identifier ’TEID’; and
relay node bearer configuration information.

4. The method of Claim 3, wherein the access node
uses the additional information to identify data pack-
ets that will be transmitted using CoMP.

5. The method of Claim 4, wherein the access node
additionally receives from the relay node information
necessary for the access node to form a medium
access control transport block.

6. The method of Claim 4, wherein the access node
additionally receives from the relay node a complete
medium access control protocol data unit without a
payload, and the access node places a payload in
the medium access control protocol data unit.

7. The method of Claim 1, wherein, in an architecture
in which an S1 interface terminates at the access
node, the access node additionally receives from the
relay node an identifier for a UE involved in the CoMP
transmission.

8. The method of Claim 1, wherein the access node
deletes the copy of the data packets upon receiving
from the relay node high layer signaling indicating
that the access node and the relay node will no longer
perform the CoMP transmission.

9. A method for communication in a wireless telecom-
munications system, the method comprising:
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sending, by a relay node (102) configured to act
as a serving node, an indication to an access
node (106) that the access node and the relay
node perform a coordinated multi-point ’CoMP’
transmission together, wherein the relay node
acts as a serving node;
instructing, by the relay node, the access node
to retain a copy of data packets that the access
node sends to the relay node; and
refraining, by the relay node, from sending the
data packets back to the access node.

10. A relay node (102) in a wireless telecommunications
system, comprising: a processor (1310) configured
to cause the relay node to instruct an access node
(106) to retain a copy of data packets that the access
node sends to the relay node, wherein, when the
relay node instructs the access node to retain the
copy of data packets, the processor is configured to
cause the relay node to refrain from sending the data
packets back to the access node, and wherein the
processor is further configured to cause the relay
node to send to the access node an indication that
the access node and the relay node perform a coor-
dinated multi-point ’CoMP’ transmission together,
wherein the relay node acts as a serving node.

11. The method of Claim 9, wherein the relay node sends
the indication that the access node and the relay
node perform the CoMP transmission via high layer
signaling that includes at least one of:

medium access control layer signaling;
radio resource control layer signaling; and
X2-based signaling.

12. The method of Claim 9, wherein, in an architecture
in which an S1 interface terminates at the relay node,
the relay node sends additional information to the
access node that includes at least one of:

an identifier for a user equipment ’UE’ involved
in the CoMP transmission;
at least one UE bearer General Packet Radio
Service ’GPRS’ Tunneling Protocol ’GTP’ tunnel
endpoint identifier ’TEID’; and
relay node bearer configuration information.

13. The method of Claim 12, wherein the relay node ad-
ditionally sends to the access node information nec-
essary for the access node to form a medium access
control transport block.

14. The method of Claim 12, wherein the relay node ad-
ditionally sends to the access node a complete me-
dium access control protocol data unit without a pay-
load, into which the access node places a payload.

15. A computer readable medium storing instructions
that when executed by a processor of an access
node (106) cause the access node to perform the
method of any of Claims 1, 3-9, and when executed
by a processor of a relay node cause the relay node
to perform the method of claims 11-14.

Patentansprüche

1. Verfahren zur Steuerung eines drahtlosen Telekom-
munikationssystems, das Verfahren umfassend:

Empfang einer Anzeige durch einen Zugangs-
knoten (106) von einem Relaisknoten (102),
dass der Zugangsknoten und der Relaisknoten
eine koordinierte Mehrpunkt-’CoMP’-Übermitt-
lung gemeinsam ausführen, wobei der Relais-
knoten als Serverknoten dient; und
Zurückhaltung einer Kopie von Datenpaketen,
die der Zugangsknoten an den Relaisknoten
sendet, und die der Relaisknoten nicht wieder
an den Zugangsknoten zurück weiterleiten
muss, durch den Zugangsknoten, wobei der Zu-
gangsknoten die Kopie der Datenpakete aufbe-
wahrt, wenn der Zugangsknoten vom Relais-
knoten die Anzeige empfängt, dass der Zu-
gangsknoten und der Relaisknoten die CoMP-
Übermittlung ausführen.

2. Zugangsknoten (106) in einem drahtlosen Telekom-
munikationssystem, umfassend: einen Prozessor
(1310), der konfiguriert ist, um den Zugangsknoten
anzuweisen, eine Kopie von Datenpaketen zurück-
zuhalten, die der Zugangsknoten an einen Relais-
knoten (102) sendet, und die der Relaisknoten nicht
wieder an den Zugangsknoten zurück weiterleiten
muss, wobei der Prozessor so angeordnet ist, um
den Zugangsknoten anzuweisen, die Kopie der Da-
tenpakete aufzubewahren, wenn der Zugangskno-
ten vom Relaisknoten eine Anzeige enthält, dass der
Zugangsknoten und der Relaisknoten gemeinsam
eine koordinierte Mehrpunkt-’CoMP’-Übermittlung
durchführen, wobei der Relaisknoten als Serverkno-
ten dient.

3. Verfahren nach Anspruch 1, wobei in einer Architek-
tur, in der eine S1-Schnittstelle am Relaisknoten en-
det, der Zugangsknoten weitere Informationen von
dem Relaisknoten empfängt, die wenigstens eine
der folgenden Informationen umfassen:

Kennung für ein Benutzergerät ’UE’, das an der
CoMP-Übermittlung beteiligt ist; mindestens ei-
nen "Tunnel Endpoint Identifier" ’TEID’ für ein
"Tunneling Protocol" ’GTP’ eines "General Pa-
cket Radio Service" ’GPRS’ für einen UE-Trä-
ger; und
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Relaisknotenträgerkonfigurationsinformatio-
nen.

4. Verfahren nach Anspruch 3, wobei der Zugangskno-
ten die weitere Information verwendet, um die Da-
tenpakete zu identifizieren, die mit CoMP übermittelt
werden.

5. Verfahren nach Anspruch 4, wobei der Zugangskno-
ten weiterhin vom Relaisknoten Informationen emp-
fängt, die notwendig sind, damit der Zugangsknoten
einen Transportblock für die Medium-Zugriffskont-
rolle bilden kann.

6. Verfahren nach Anspruch 4, wobei der Zugangskno-
ten weiterhin von einem Relaisknoten eine vollstän-
dige Mediumzugangs-Steuerprotokolldateneinheit
ohne Datenlast empfängt und der Zugangsknoten
eine Datenlast auf die Steuerprotokolldateneinheit
legt.

7. Verfahren nach Anspruch 1, wobei in einer Architek-
tur, in der eine S1-Schnittstelle am Zugangsknoten
endet, der Zugangsknoten weiterhin vom Relaiskno-
ten eine Kennung für ein UE empfängt, das an der
CoMP-Übermittlung beteiligt ist.

8. Verfahren nach Anspruch 1, wobei der Zugangskno-
ten die Kopie der Datenpakete nach Empfang eines
High-Layer-Signals von dem Relaisknoten löscht,
das anzeigt, dass der Zugangsknoten und der Re-
laisknoten die CoMP-Übermittlung nicht länger aus-
führen.

9. Verfahren zur Steuerung eines drahtlosen Telekom-
munikationssystems, das Verfahren umfassend:

Versand einer Anzeige an einen Zugangskno-
ten (106), dass der Zugangsknoten und der Re-
laisknoten eine koordinierte Mehrpunkt-’CoMP’-
Übermittlung gemeinsam ausführen, durch ei-
nen Relaisknoten (102), der konfiguriert ist, um
als Serverknoten zu dienen, wobei der Relais-
knoten als Serverknoten dient;
Anweisung durch den Relaisknoten an den Zu-
gangsknoten, eine Kopie der Datenpakete auf-
zubewahren, die der Zugangsknoten an den Re-
laisknoten sendet; und
Nichtsenden der Datenpakete durch den Relais-
knoten zurück an den Zugangsknoten.

10. Relaisknoten (102) in einem drahtlosen Telekommu-
nikationssystem, umfassend: einen Prozessor
(1310), konfiguriert, damit ein Relaisknoten einen
Zugangsknoten (106) anweist, eine Kopie der Da-
tenpakete zurückzuhalten, die der Zugangsknoten
an den Relaisknoten sendet, wobei, wenn der Re-
laisknoten den Zugangsknoten anweist, die Kopie

der Datenpakete aufzubewahren, der Prozessor
konfiguriert ist, dafür zu sorgen, dass der Relaiskno-
ten die Datenpakete nicht an den Zugangsknoten
zurücksendet, und wobei der Prozessor ferner kon-
figuriert ist, dafür zu sorgen, dass der Relaisknoten
eine Anzeige an den Zugangsknoten sendet, dass
der Zugangsknoten und der Relaisknoten eine ko-
ordinierte Mehrpunkt-’CoMP’-Übermittlung gemein-
sam durchführen, wobei der Relaisknoten als Ser-
verknoten dient.

11. Verfahren nach Anspruch 9, wobei der Relaisknoten
die Anzeige sendet, dass der Zugangsknoten und
der Relaisknoten die CoMP-Übermittlung über High-
Layer-Signale durchführen, die wenigstens eines
der folgenden Signale umfassen:

Mediumzugangs-Steuerlagensignale;
Funkressourcen-Steuerlagensignale; und
X2-basierte Signale.

12. Verfahren nach Anspruch 9, wobei in einer Architek-
tur, in der eine S1-Schnittstelle am Relaisknoten en-
det, der Relaisknoten weitere Informationen an den
Zugangsknoten sendet, die wenigstens eine der fol-
genden Informationen umfassen:

Kennung für ein Benutzergerät ’UE’, das an der
CoMP-Übermittlung beteiligt ist; mindestens ei-
nen "Tunnel Endpoint Identifier" ’TEID’ für ein
"Tunneling Protocol" ’GTP’ eines "General Pa-
cket Radio Service" ’GPRS’ für einen UE-Trä-
ger; und
Relaisknotenträgerkonfigurationsinformatio-
nen.

13. Verfahren nach Anspruch 12, wobei der Relaiskno-
ten weiterhin Informationen an den Zugangsknoten
sendet, die notwendig sind, damit der Zugangskno-
ten einen Transportblock für die Medium-Zugriffs-
kontrolle bilden kann.

14. Verfahren nach Anspruch 12, wobei der Relaiskno-
ten weiterhin eine vollständige Mediumzugangs-
Steuerprotokolldateneinheit ohne Datenlast an den
Zugangsknoten sendet, auf die der Zugangsknoten
eine Datenlast legt.

15. Computerlesbares Medium zum Speichern von An-
weisungen, die bei Ausführung durch einen Prozes-
sor eines Zugangsknotens (106) dazu führen, dass
der Zugangsknoten das Verfahren nach einem der
Ansprüche 1, 3 bis 9 ausführt, und bei Ausführung
durch einen Prozessor eines Relaisknotens dafür
sorgen, dass der Relaisknoten das Verfahren aus
Anspruch 11 bis 14 ausführt.
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Revendications

1. Procédé pour la communication dans un système
de télécommunications sans fil, le procédé
comprenant :

la réception, par un noeud d’accès (106), à partir
d’un noeud de relais (102), d’une indication du
fait que le noeud d’accès et le noeud de relais
effectuent ensemble une transmission à points
multiples coordonnés "CoMP", dans laquelle le
noeud de relais joue le rôle de noeud de
desserte ; et
la conservation, par le noeud d’accès, d’une co-
pie de paquets de données que le noeud d’ac-
cès envoie au noeud de relais et que le noeud
de relais n’a pas besoin de renvoyer au noeud
d’accès, le noeud d’accès conservant la copie
de paquets de données lorsque le noeud d’ac-
cès reçoit à partir du noeud de relais ladite indi-
cation du fait que le noeud d’accès et le noeud
de relais effectuent une transmission à points
multiples coordonnés.

2. Noeud d’accès (106) dans un système de télécom-
munications sans fil, comprenant :
un processeur (1310) configuré de façon à ordonner
au noeud d’accès de conserver une copie de pa-
quets de données que le noeud d’accès envoie à un
noeud de relais (102) et que le noeud de relais n’a
pas besoin de renvoyer au noeud d’accès, le pro-
cesseur étant configuré de façon à ordonner au
noeud d’accès de conserver la copie de paquets de
données lorsque le noeud d’accès reçoit à partir du
noeud de relais une indication du fait que le noeud
d’accès et le noeud de relais effectuent ensemble
une transmission à points multiples coordonnés
"CoMP", dans laquelle le noeud de relais joue le rôle
de noeud de desserte.

3. Procédé selon la revendication 1, dans lequel, dans
une architecture dans laquelle une interface S1
s’achève au noeud de relais, le noeud d’accès reçoit
une information additionnelle à partir du noeud de
relais, celle-ci comprenant au moins l’un parmi :

un identifiant pour un équipement d’utilisateur
"UE" mis en oeuvre dans la transmission à
points multiples coordonnés ;
au moins un identifiant de point d’extrémité de
tunnel "TEID" de protocole de mise en tunnel
"GTP" de service de radio par paquets général
"GPRS" de porteuse d’équipement
d’utilisateur ; et
une information de configuration de porteuse de
noeud de relais.

4. Procédé selon la revendication 3, dans lequel le

noeud d’accès utilise l’information additionnelle pour
identifier des paquets de données qui seront trans-
mis à l’aide d’une transmission à points multiples
coordonnés.

5. Procédé selon la revendication 4, dans lequel le
noeud d’accès reçoit de plus à partir du noeud de
relais une information nécessaire pour que le noeud
d’accès forme un bloc de transport de commande
d’accès de milieu.

6. Procédé selon la revendication 4, dans lequel le
noeud d’accès reçoit de plus à partir du noeud de
relais une unité de données de protocole de com-
mande d’accès de milieu complète sans charge utile,
et le noeud d’accès dispose une charge utile dans
l’unité de données de protocole de commande d’ac-
cès de milieu.

7. Procédé selon la revendication 1, dans lequel, dans
une architecture dans laquelle une interface S1
s’achève au noeud d’accès, le noeud d’accès reçoit
de plus à partir du noeud de relais un identifiant pour
un équipement d’utilisateur mis en oeuvre dans la
transmission à points multiples coordonnés.

8. Procédé selon la revendication 1, dans lequel le
noeud d’accès efface la copie des paquets de don-
nées lors de la réception à partir du noeud de relais
d’une signalisation de couche supérieure indiquant
que le noeud d’accès et le noeud de relais n’effec-
tueront plus la transmission à points multiples coor-
donnés.

9. Procédé pour la communication dans un système
de télécommunications sans fil, le procédé
comprenant :

l’envoi, par un noeud de relais (102) configuré
de façon à jouer le rôle de noeud de desserte,
d’une indication, à un noeud d’accès (106), du
fait que le noeud d’accès et le noeud de relais
effectuent ensemble une transmission à points
multiples coordonnés "CoMP", dans laquelle le
noeud de relais joue le rôle de noeud de
desserte ;
le fait d’ordonner, par le noeud de relais, au
noeud d’accès de conserver une copie de pa-
quets de données que le noeud d’accès envoie
au noeud de relais ; et
l’abstention, par le noeud de relais, du renvoi
des paquets de données au noeud d’accès.

10. Noeud de relais (102) dans un système de télécom-
munications sans fil, comprenant :
un processeur (1310) configuré de façon à faire or-
donner par le noeud de relais à un noeud d’accès
(106) de conserver une copie de paquets de don-
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nées que le noeud d’accès envoie au noeud de re-
lais, dans lequel, lorsque le noeud de relais ordonne
au noeud d’accès de conserver la copie de paquets
de données, le processeur est configuré de façon à
faire s’abstenir le noeud de relais de renvoyer les
paquets de données au noeud d’accès, et dans le-
quel le processeur est de plus configuré de façon à
faire envoyer par le noeud de relais au noeud d’accès
une indication du fait que le noeud d’accès et le
noeud de relais effectuent ensemble une transmis-
sion à points multiples coordonnés "CoMP", dans
laquelle le noeud de relais joue le rôle de noeud de
desserte.

11. Procédé selon la revendication 9, dans lequel le
noeud de relais envoie l’indication du fait que le
noeud d’accès et le noeud de relais effectuent la
transmission à points multiples coordonnés par l’in-
termédiaire d’une signalisation de couche supérieu-
re qui comprend au moins l’une parmi :

une signalisation de couche de commande d’ac-
cès de milieu ;
une signalisation de couche de commande de
ressources de radio ; et
une signalisation basée sur le X2.

12. Procédé selon la revendication 9, dans lequel, dans
une architecture dans laquelle une interface S1
s’achève au noeud de relais, le noeud de relais en-
voie une information additionnelle au noeud d’accès,
celle-ci comprenant au moins l’un parmi :

un identifiant pour un équipement d’utilisateur
"UE" mis en oeuvre dans la transmission à
points multiples coordonnés ;
au moins un identifiant de point d’extrémité de
tunnel "TEID" de protocole de mise en tunnel
"GTP" de service de radio par paquets général
"GPRS" de porteuse d’équipement
d’utilisateur ; et
une information de configuration de porteuse de
noeud de relais.

13. Procédé selon la revendication 12, dans lequel le
noeud de relais envoie de plus au noeud d’accès
une information nécessaire pour que le noeud d’ac-
cès forme un bloc de transport de commande d’ac-
cès de milieu.

14. Procédé selon la revendication 12, dans lequel dans
lequel le noeud de relais envoie de plus au noeud
d’accès une unité de données de protocole de com-
mande d’accès de milieu complète sans charge utile,
dans laquelle le noeud d’accès dispose une charge
utile.

15. Support lisible par ordinateur mémorisant des ins-

tructions qui, lorsqu’elles sont exécutées par un pro-
cesseur d’un noeud d’accès (106), provoquent l’exé-
cution par le noeud d’accès du procédé selon l’une
quelconque des revendications 1, 3 à 9, et qui, lors-
qu’elles sont exécutées par un processeur d’un
noeud de relais, provoquent l’exécution par le noeud
de relais du procédé selon les revendications 11 à
14.
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