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Description
TECHNICAL FIELD

[0001] The present disclosure relates generally to en-
tities and corresponding methods for digital communica-
tions and, in particular embodiments, to entities and cor-
responding methods for network access using a relay.

BACKGROUND

[0002] Internet of Things (loT) devices include objects
with embedded electronics, software, sensors, as well
as connectivity that enable the objects to exchange in-
formation with an operator, a manufacturer, a user,
and/or other connected objects. loT devices are typically
small and are frequently battery powered. As an exam-
ple, 10T devices used in sensing operations (e.g., weath-
er, fire, security, health, automotive, and so on) are ex-
pected to operate for years without battery replacement
oruser intervention. Therefore, battery life is animportant
consideration.

[0003] Althoughthese loT devices are connected, their
connectivity may be restricted to short range technolo-
gies, such as PC5, BlueTooth (BT), device-to-device
(D2D), Proximity Services (ProSe), and so on, in order
to help minimize power consumption. These short range
technologies may be used to connect loT devices to relay
nodes that have long-range connectivity. In the future,
devices such as cellular phones that have long-range
connectivity may also be extensively used as remote de-
vices connected to relay nodes, since they may benefit
from potentially increased spectrum availability associ-
ated with short range technologies. Furthermore, even
when such devices supportlong-range connectivity, they
may benefit substantially from reduced power consump-
tion if they can avoid using this long-range connectivity
and instead rely on short-range communication with a
relay node. For example, prior art document US
2014/0126460 describes a terminal including a transmit-
ter configured to transmit a request for radio network re-
sources to arelay device, wherein the request is forward-
ed by the relay device to a base station of the cellular
network, whereupon a cellular network connection is es-
tablished between the terminal and the base station. The
relay device can be identified by a Cell-Radio Network
Temporary Identifier (C-RNTI)

[0004] EP 3 487 260 A1 is a prior art publication ac-
cording to Article 54(3) EPC, and discloses an alternative
approach for a contentionless access procedure of a re-
mote device towards a cellular network via arelay device.
Just like present invention, EP 3 487 260 A1 enables
using a short-range communication towards the relay de-
vice, allowing a lower power consumption in the remote
device.
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SUMMARY

[0005] The presentinvention is defined by the append-
ed claims.

[0006] Practice of presentinvention enables the estab-
lishment of a context for a UE that is communicating with
an access node using a relay device, even in situations
where the UE is not physically identifiable by the access
node as being distinct from the relay device (and there-
fore is not yet provided with a medium access control
identity).

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] For a more complete understanding of the
present disclosure, and the advantages thereof, refer-
ence is now made to the following descriptions taken in
conjunction with the accompanying drawings, in which:

Figure 1 illustrates an example wireless communi-
cations system according to example embodiments
described herein;

Figure 2 illustrates example tracking areas in a wire-
less communications system according to example
embodiments described herein;

Figure 3 illustrates a diagram of example protocol
stacks and UE contexts for a wireless communica-
tions system supporting relay UEs and remote UEs
according to example embodiments described here-
in;

Figure 4 illustrates messages exchanged between
devices during an exemplary random access chan-
nel (RACH) eNB access procedure;

Figure 5 illustrates messages exchanged between
devices during an alternative eNB access procedure
according to example embodiments described here-
in;

Figure 6 illustrates a message flow diagram high-
lighting messages exchanged between devices and
operations performed by the devices during the eNB
access procedure of Figure 5, according to example
embodiments described herein;

Figure 7 illustrates a message flow diagram high-
lighting messages exchanged between devices dur-
ing an initial message of the eNB access procedure
of Figure 5, according to example embodiments de-
scribed herein;

Figure 8 illustrates a diagram of example protocol
stacks for the message flow diagram of Figure 7 ac-
cording to example embodiments described herein;
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Figure 9 illustrates a message flow diagram of ex-
ample operations occurring in an eNB when receiv-
ing the initial message of the access procedure of
Figure 7, according to example embodiments de-
scribed herein;

Figure 10 illustrates a flow diagram of example op-
erations occurring in a remote UE during an access
procedure, according to example embodiments de-
scribed herein;

Figure 11 illustrates a flow diagram of example op-
erations occurring in a relay UE during a remote UE
access procedure, according to example embodi-
ments described herein;

Figure 12 illustrates a flow diagram of example op-
erations occurring in an eNB during a remote UE
access procedure, according to example embodi-
ments described herein;

Figure 13 illustrates a block diagram of an embodi-
ment processing system for performing methods de-
scribed herein;

Figure 14 illustrates a block diagram of a transceiver
adapted to transmit and receive signaling over a tel-
ecommunications network according to example
embodiments described herein;

Figure 15illustrates an example communication sys-
tem according to example embodiments described
herein;

Figures 16A and 16B illustrate example devices that
may implement the methods and teachings accord-
ing to this disclosure; and

Figure 17 is a block diagram of a computing system
that may be used for implementing the devices and
methods disclosed herein.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0008] The making and using of the presently example
embodiments are discussed in detail below. It should be
appreciated, however, that the present disclosure pro-
vides many applicable inventive concepts that can be
embodied in a wide variety of specific contexts. The spe-
cific embodiments discussed are merely illustrative of
specific ways to make and use the embodiments, and do
not limit the scope of the disclosure.

[0009] In various embodiments, an access procedure
is performed so that a network control node may establish
and store a context for a remote User Equipment (UE)
that is communicating with the control node via a relay
station. lllustrative embodiments support establishment
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of a UE context using a mobile subscriber identity to pro-
vide the advantage of allowing control node access even
for a remote UE that is not is not physically identifiable
by the control node as distinct from the relay node, and
therefore is not yet able to receive a Medium Access
Control (MAC) identity. Some embodiments of an access
procedure without a MAC identity provide further advan-
tages of lowering power consumption by reducing the
required number of over-the-air messages. Other em-
bodiments support contentionless context establishment
for a remote UE to provide the advantages of reduced
interference and reduced risk of losing contention for ac-
cess to a shared medium.

[0010] Figure 1 illustrates an example wireless com-
munications system 100 that includes both a core net-
work 101 and a radio access network (RAN) 102. RAN
102 includes an access node 105 serving a plurality of
UEs, such as UE 110, UE 112, and UE 114. In a cellular
operating mode, communications to and from the plural-
ity of UEs go through access node 105, while in device
to device communications mode, such as proximity serv-
ices (ProSe) operating mode, for example, direct com-
munication between UEs is possible. Access nodes may
also be commonly referred to as Node Bs, evolved Node
Bs (eNBs), next generation (NG) Node Bs (gNBs), mas-
ter eNBs (MeNBs), secondary eNBs (SeNBs), master
gNBs (MgNBs), secondary gNBs (SgNBs), network con-
trollers, control nodes, base stations, access points, and
so on, while UEs may also be commonly referred to as
mobile stations, mobiles, terminals, users, subscribers,
stations, and the like. Examples of UEs include cellular
phones, wireless tablets, laptop computers, etc. A sep-
arate radio network controller (RNC) that does not have
base station functionality is another example of a control
node or network controller, but the access node incorpo-
rates RNC functionality to reduce response times. Com-
munications from an access node to a UE are commonly
referred to as downlink communications, while commu-
nications from a UE to an access node are commonly
referred to as uplink communications.

[0011] Core network 101 includes network entities
such as a packet gateway (P-GW) 115 that provides in-
terconnectivity between networks and a serving gateway
(S-GW) 120 that provides entry and egress points for
packets intended for users. Core network 101 also in-
cludes a mobility management entity (MME) 125, which
performs mobility management functions such as, for ex-
ample, choosing the S-GW for a UE, authenticating the
UE, and checking its access permissions.

[0012] Wireless communications system 100 also in-
cludes a plurality of remote devices (RDs) within RAN
102, such as RD 127 and RD 129. The plurality of RDs
includes a cellular handset functioning as a Remote UE
125, while the remaining RDs may include sensor devic-
es, wearable devices, smart appliances, and so on. The
term remote device (RD) may be used to refer to remote
UEs, including remote devices that function as UEs but
do not have the form factor or function of a conventional
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cellular handset (such as sensor devices, wearable de-
vices, smart appliances, and so on). While it is under-
stood that communications systems may employ multiple
access nodes capable of communicating with a number
of UEs, remote UEs, and other RDs, only one access
node, one handset functioning as aremote UE, a number
of other UEs, and a number of other RDs are illustrated
for simplicity.

[0013] In some embodiments, the RDs may have lim-
ited connectivity options in terms of range. As an exam-
ple, due to power consumption considerations, one or
more of the RDs may not have medium to long range
wireless connectivity, such as 3GPP LTE or LTE Ad-
vanced, longer-range IEEE 802.11 WiFi technologies,
code division multiple access (CDMA), and the like. Fur-
ther, even RDs that do support a longer range commu-
nications technology (such as, e.g., remote UE 125) may
benefit from short-range signaling to improve power con-
sumption and/or radio performance. Therefore, UEs in a
wireless communications system may serve as relay de-
vices to relay communications to and from the RDs. UEs
may connect to RDs over short range connectivity, such
as PC5, BlueTooth, ProSe, shorter-range IEEE 802.11
WiFitechnologies, D2D, and so on, and they may forward
packets between the RDs and remotely located services
and/or devices. The UEs providing relay services may
be referred to as relay UEs. Relay UEs may also operate
asnormal UEs. As anillustrative example, UE 110 serves
as a relay device for remote UE 125 (which is operating
as a RD in this instance) and RD 127, while UE 112
serves as a relay device for RD 127 and RD 129, provid-
ing connectivity between the RDs and remotely located
services 130 and/or devices 135 by way of access node
105. While UE 110 is serving as a relay device for RDs,
a user of UE 110 may also be using UE 110 for other
activities, such as a voice call, as well as usinga computer
connected to the Internet utilizing hotspot services pro-
vided by UE 110, for example.

[0014] A relay UE may provide relay services for one
or more RDs, receiving protocol data units (PDUs) from
the RDs and forwarding the received PDUs to the access
node serving the relay UE, or receiving PDUs from the
access node serving the UE and forwarding the received
PDUs to respective RDs. In general, a PDU comprises
a packet header and one or more packets, where the
packet header includes information in a specified format
that ensures the one or more packets reach the intended
destination. In an embodiment, so that more than one
RD may be supported by a single relay UE, the relay UE
assigns a unique logical identifier to each RD.

[0015] Figure 2 illustrates example wireless tracking
areas (TAs) within RAN 102. RAN 102 is a cellular net-
work made up of a number of cells. A TA is a set of wire-
less cells that are grouped together. For example, Figure
2 shows cells groupedintothree TAs: TA1, TA2,and TA3.
[0016] When a UE initially communicates with a RAN,
for example when the UE powers on, the UE becomes
associated with one or more TAs and receives a tempo-
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rary mobile subscriber identity (TMSI) that is unique with-
in the one or more associated TAs. A TMSI may also be
referred to as a System Architecture Evolution (SAE) TM-
S| (S-TMSI), packet TMSI (P-TMSI), or the like. In the
example of Figure 2, when remote UE 125 powers on it
is associated with TA3 of RAN 102 and receives a TMSI
that is unique for TA3.

[0017] TA updates fora UE are performed periodically
or when the UE moves to a TA that is not included in a
TA list stored by the UE. During a TA update, the UE
either maintains an association with a previous TA list or
is associated with a current TA list. In the latter case, the
UE may receive from the network a new TMSI that is
unique for the current TA list.

[0018] In an embodiment using a SAE network such
as 3GPP LTE or LTE-Advanced, the TMSI is a randomly
assigned SAE-TMSI (S-TMSI). The S-TMSI is local to
one or more associated TAs, and so it has to be updated
each time the UE switches TAs, e.g., moves to a new
geographical area. The network can also change the S-
TMSI of the mobile at any time in order to, for example,
avoid the UE subscriber from being identified and tracked
by eavesdroppers on the radio interface.

[0019] TA updates involve messages between nodes
of the core network 101 and the UE 125 that pass trans-
parently through the RAN 102 without being processed
by any destination node in the RAN 102. Where informa-
tion sentfrom UE 125is destined only for the core network
101, it is referred to as a Non-Access Stratum (NAS)
communication, but if the information is destined for a
node in the RAN 102 (e.g., communications from a UE
to an eNB, communications between two UEs using user
data services provided by an eNB, etc.) it is referred to
as an Access Stratum (AS) communication.

[0020] Figure 3 illustrates a diagram 300 of example
protocol stacks and UE contexts for an embodiment wire-
less communications system supporting relay UEs and
RDs. In the embodiment of Figure 3, an access node 305
is connected to a relay UE 310 by a Uu interface 307. In
other embodiments, any radio access device node with
sufficient capacity, range, and connectivity to relay RD
data may be used as a relay node in lieu of a relay UE,
and a different network controller may be used instead
of the access node.

[0021] Referring again to Figure 3, relay UE 310 relays
communications between access node 305 and a RD
315 that is connected to relay UE 310 by a short-range
interface 312. Access node 305 is a control node that
has a UE context established for both a RD and the relay
UE. A UE context is a block of information in a network
controller that is associated to one active UE. The block
of information contains the necessary information re-
quired to maintain user data services for the active UE
(i.e., communication of user data to and from the active
UE). A UE context includes the identities of the UE-as-
sociated logical connection(s) from the control node to
the UE, and may include, e.g., UE state information, se-
curity information, and UE capability information. Itis not-
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ed that the structure of a UE context for the RD may be
different from that of a UE context for the relay UE, e.g.,
the two contexts may include information relating to dif-
ferent protocol layers.

[0022] Before user data services can be provided to
and from the UE, the UE context must be established by
performing an access procedure, which is a set of mes-
sages between the UE and the control node that initiate
and exchange the minimal information necessary to set
up a user data connection between the control node and
the UE. This minimal set of information includes a unique
identity for the UE with respect to all other UEs serviced
by the control node. In an embodiment, establishment of
this UE context in the access node is a separate proce-
durethatis performed after the RD has already registered
in the tracking area with which it is currently associated
and has already been assigned a TMSI. Such a UE that
has a TMSI but no context in the access node is referred
to as being in idle mode.

[0023] Referring again to Figure 3, a physical (PHY)
layer supporting a Uuinterface 307 between access node
305 and relay UE 310 is shown, which is the first, or
lowest layer of the seven-layer Open Systems Intercon-
nection (OSI) model of computer networking. This carries
out the low-level transmission and reception. In an em-
bodiment, the physical layer has both Frequency division
duplex (FDD) and Time division duplex (TDD) modes of
operation. In a multi-antenna embodiment, Space Divi-
sion Multiple Access (SDMA) may be used atthe physical
layer. However, other modes of operation are possible.
[0024] Referring again to Figure 3, short range layers
that support a short range interface 312 between RD 315
and relay UE 310 are also shown. The short range layers
could be layers using, for example, PC5, Bluetooth, WiFi
Direct, etc. A Radio Resource Control (RRC)/Internet
Protocol (IP) layer is also shown in Figure 3. The RRC/IP
layer represents an RRC layer in the control plane and
an IP layer in the user plane, in each case comprising
the layer of the protocol stack immediately above the
PDCP layer. The RRC/IP layer is the layer at which data
is assembled into messages or packets along with head-
er addressing that may indicate the ultimate destination
of these packets. The messages or packets in this
RRC/IP layer may be referred to as PDUs of the RRC/IP
layer and are transported via the Packet Data Conver-
gence Protocol (PDCP), which performs functions such
as IP packet header compression.

[0025] Referring again to Figure 3, several sublayers
of a link layer (i.e., level 2 OSI layer) are also shown.
These sublayersinclude, in ascending order, a MAC sub-
layer, a Radio Link Control (RLC) sublayer, a PDCP
adapter sublayer, and a PDCP sublayer. In an embodi-
ment, the PDCP adapter sublayer is responsible for con-
necting the cellular PDCP sublayer to the lower transport
layers, and for maintaining on Uu interface 307 the need-
ed routing and identification information of RD 315. The
RLC sublayer manages the radio link between the mobile
and the network by, for example, optionally re-transmit-
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ting data packets that have not been received correctly.
The MAC sublayer of the link layer carries out low-level
manipulation and control of the PHY layer. For example,
MAC protocols prioritize the transmission of different data
streams from a UE or access node to ensure that each
one has an appropriate data rate. More details on the
MAC sublayer are provided in 3GPP TS 36.321V13.2.0.
Itis noted that the MAC and RLC sublayers may support
a Uu interface 307 between access node 305 and relay
UE 310, while the PDCP sublayer may support commu-
nication between access node 305 and remote device
315.

[0026] More generally, the link layer that contains
these sublayers is the protocol layer that transfers data
between adjacent network nodes via logical channels
known as radio bearers. These logical channels are of-
fered by the link layer to higher layers for the transfer of
either user data or control data. When a radio bearer is
used for control data, it is referred to as a signaling radio
bearer (SRB).

[0027] Protocols of the link layer (i.e., data link proto-
cols) do not include inter-network routing and global ad-
dressing, which are higher-layer functions. This division
of labor allows data-link protocols to focus on local de-
livery, addressing, and media arbitration. Examples of
data link protocols are Ethernet for local area networks
(multi-node), the Point-to-Point Protocol (PPP), High-lev-
el Data Link Control (HDLC) and Advanced Data Com-
munication Control Protocol (ADCCP) for point-to-point
(dual-node) connections.

[0028] Media arbitration in the link layer involves arbi-
trating between parties contending for access to a me-
dium connecting two nodes, without concern for the ulti-
mate destination of communications. When devices at-
tempt to use a medium simultaneously, frame collisions
occur. Data-link protocols specify how devices detectand
recover from such collisions, and may provide mecha-
nisms to reduce or prevent them.

[0029] Inanembodiment, acontentionless access pro-
cedure is used to establish a UE context where there is
not a significant enough danger of collisions to warrant
use of media arbitration in the link layer. For example,
the access node may already have radio resources allo-
cated for the Uu interface between it and the relay UE.
In this situation, there is minimal risk of collisions on the
Uu interface, on which communications are also to be
relayed between the access node and the RD. Thus, a
contentionless access procedure could be used to es-
tablish the context for the RD, meaning that the access
procedure would not require any additional media arbi-
tration by the link layer in the access node or in the relay
UE.

[0030] When such a contentionless access procedure
is used, it may be possible to bypass one or more link
layer protocols which would not be required to perform
any additional processing for the access procedure. In
an embodiment, messages from the RD may be passed
within the relay UE directly from the PHY layer to the
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RRC/IP layer, bypassing all or part of the link layer. In an
embodiment, messages may be passed within the ac-
cess node directly from the MAC sublayer to the RRC/IP
layer, bypassing the protocols of the RLC sublayer. Such
bypassing of a link layer protocol is referred to as trans-
parent operation of a link layer protocol. Link layer pro-
tocols that may be bypassed include, e.g., segmentation,
reassembly, sequence number and duplicate detection,
acknowledgment, and retransmission protocols.

[0031] Inan embodiment, the MAC sublayer protocols
of the link layer may be set to their default values in the
access node and/or relay UE during transparent opera-
tion of the link layer. In such an embodiment, an access
procedure for a RD could be performed without assign-
ment of a MAC identity, which may reduce the risk of
contention, reduce interference, and increase power ef-
ficiency.

[0032] To highlight the benefits of performing the RD
access procedure without contention and without assign-
ment of a MAC identity, a contrary example is presented
in diagram 400 of Figure 4 in the form of arandom access
channel (RACH) access procedure. This RACH access
procedure features both contention and assignment of a
MAC identity. In this example, it is assumed a RD 410 is
able to operate as a normal UE communicating directly
with an access node 405 over a shared medium in the
Uu interface.

[0033] The example RACH access procedure of Fig-
ure 4 uses a sequence of five transmissions. For initial
access these transmissions include uplink Message 1,
downlink Message 2, uplink Message 3, downlink Mes-
sage 4, and uplink Message 5. Message 1 sends the
choice of communications preamble from RD 410 to ac-
cess node 405, and RD 410 is identified to access node
405 by time slot number in which the preamble is sent.
This time slot number will be used by access node 405
and RD 410 as a MAC identity for message 2. For ex-
ample, message 2 may be identified as being intended
for RD 410 based on its transmission timing relative to
the time slot number in which the preamble is sent. Mes-
sage 2 is a Random Access Response (RAR), populated
and sent by access node 405 that terminates in the MAC
layer. Message 2 provides RD 410 an ephemeral version
of a cellular radio network temporary identifier (C-RNTI),
also referred to as a temporary C-RNTI, which is a tem-
porary but unique access stratum identifier among all
UEs served by access node 405, and which may be later
promoted to a more permanent access stratum identifier
for RD 410. In the example of Figure 4, the temporary C-
RNTI may be used for MAC addressing of a MAC layer
in the Uu interface directly connecting access node 405
and RD 410.

[0034] Referring again to Fig. 4, Message 3 of the ex-
ample RACH access procedure is sent by RD 410 to
access node 405. Message 3 contains the temporary C-
RNTIland an additional identifier, which is eitherarandom
number or the UE’s TMSI that RD 410 was assigned by
the network when it registered with the current tracking
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area. Both these identifiers are used in case the tempo-
rary C-RNTI of RD 410 is not unique due to multiple ac-
cess requests occurring at the same time, because in
this step RD 410 is competing with other UEs for conten-
tion-based access to access node 405. A random
number referred to as a contention resolution identity
may also be sent instead of the TMSI. In some cases,
the temporary C-RNTI of RD 410 may be sent in a MAC
layer portion of Message 3, while the additional identifier
may be sentin an RRC layer portion of Message 3. Mes-
sage 4 is a message from access node 405 to RD 410,
which in the example RACH access procedure of Figure
4 uses the TMSI or contention resolution identity for con-
tention resolution and also sets up a radio configuration.
If RD 410 wins the contention, Message 4 will echo back
the TMSI of RD 410 or the random number of RD 410,
and will also include a more permanent C-RNTI to be
used for further communications between RD 410 and
access node 405. Message 5 is a scheduled transmis-
sion on the uplink, which contains a NAS message that
will be used as the initial UE message for network mobility
management. The scheduled NAS message may be, for
example, a service request, network attach request,
tracking area update, etc.

[0035] It should be appreciated that the procedure of
Fig. 4 is shown as taking place over a Uu interface be-
tween RD 410 and access node 405, i.e., in this example
RD 410 is not assumed to be functioning as a remote UE
served by a relay UE. If RD 410 is served by a relay UE,
for example according to the protocol stacks of Fig. 3,
the procedure of Fig. 4 cannot be carried out, due to the
lack of a MAC sublayer between access node 405 and
RD 410.

[0036] Figure 5 shows a diagram 500 of messaging
thattakes place during an embodimentaccess procedure
that, unlike the example RACH procedure of Figure 4, is
contentionless and does not require assignment of a
MAC identity. Messages 1 and 2 of the example RACH
procedure (shown in Figure 4) are skipped in the embod-
iment access procedure of Figure 5, because forwarding
one or both of these lower layer messages would break
the relaying protocol model in which there is neither any
MAC layer between an access node 505 and RD 515 nor
any MAC identity or time slot number by which to address
a RD that accesses access node 505 only by a relay UE
510. Forwarding these messages could also result in de-
creased band efficiency and higher power consumption.
Instead, a modified version of Message 3 of Fig. 4, re-
ferred to as Message 3’ 520, is both the initial message
overall as well as the initial uplink message of the access
procedure of Figure 5. Message 3’ 520 is referred to as
an RRCConnectionRequest message, and this message
has been modified from Message 3 of Fig. 4 to identify
the UE by TMSI but not by any C-RNTI. In an embodi-
ment, no C-RNTI is included in Message 3’ 520. In an
embodiment, Message 3’ 520 may exclude a MAC layer
portion of Message 3.

[0037] Referring again to Fig. 5, Message 3’ 520 is
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modeled as being transmitted from RD 515 to access
node 505 on a logical channel which is associated with
an SRB characterized by transparent operation of the
RLC protocols of the link layer. In an embodiment, this
transparent operation of link layer protocol(s) allows
bootstrapping a new SRB where none has yet been set
up between RD 515 and access node 505. This trans-
parent mode SRB is referred to as SRBO. By contrast,
on the portion of the path between RD 515 and access
node 505 that makes up the Uu interface, Message 3’
520 may be forwarded by relay UE 510 on a different
SRB that does not use transparent mode. For example,
Message 3’ 520 may be forwarded on an SRB designated
as SRB1. Message 4’ 525 is referred to as an RRCCo-
nnectionSetup message for RD 515 and is the initial
downlink message of the access procedure of Fig. 5.
Message 4’ 525 is addressed on the Uu interface to RD
515 with forwarding information provided above the MAC
sublayer (e.g., at the PDCP sublayer). Similarly to Mes-
sage 3 520, Message 4’ 525 is sent on an existing SRB
for relay UE 510, e.g., SRB1, but it is modelled as being
on the transparent mode logical channel SRBO for RD
515. Message 4’ 525 includes a PDU with a header that
indicates SRBO as the bearer corresponding to the logical
channel. When sent to relay UE 510 by access node 505,
the header also includes a logical identity of RD 515 rel-
ative to relay UE 510. In an embodiment, Message 4’
525 does not provide information about the physical layer
configuration, and the MAC layer configuration for RD
515 to access node 505 connection is set to default. Nei-
ther the MAC layer configuration nor the physical layer
configuration are meaningful for a connection between
RD 515 and access node 505, because once the access
procedure is completed, this RD/access node connection
will reside on the connections between RD 515 and relay
UE 510 and between relay UE 510 and access node 505.
[0038] The uplink Message 5’ 530, which is the final
message of the access procedure, is referred to as the
RRCConnectionSetupComplete message. In anembod-
iment, Message 5’ 530 is associated with a first SRB from
RD 515 and forwarded on an existing SRB by relay UE
510, where neither of these SRBs operate in RLC trans-
parent mode. For example, SRB1 for RD 515 may be
indicated in the header of Message 5’ 530 between RD
515 and relay UE 510, while SRB1 for relay UE 510 is
used between relay UE 510 and access node 505. In an
embodiment, no UE identity information is passed in the
AS layers in Message 5 530.

[0039] AfterMessage 5 530 has been sent, the access
procedure is complete and access node 505 will have
been able to configure and store a context for RD 515 to
provide it services such as, e.g., user data services. In
some cases, this may be a newly established context for
RD 515 at access node 505, while in other cases, a con-
text may already exist for RD 515 so that the access
procedure only modifies an existing context stored by
access node 505. The stored context may be stored ei-
ther locally or remotely by access node 505. In some
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embodiments, after the access procedure is complete
access node 505 may later assign a C-RNTI to RD 515
using a handover mechanism, such as, e.g., sending an
LTE mobilityControlinfo information element to the re-
mote UE to assign the C-RNTI.

[0040] Figure6illustrates a message flow diagram 600
highlighting messages exchanged between devices (in-
cluding an access node 605, arelay UE 610, and an RD
615) and operations performed by the devices during an
embodiment contentionless access node access proce-
dure. At step 1 620, RD 615 is triggered for connection
establishment by, for example, arrival of data at RD 615,
a user pressing a "send" button, a page from relay UE
610, etc. At step 2 622, an RRCConnectionRequest
(Message 3’) is sent from RD 615 to relay UE 620 on the
short range interface. At step 3 624, the RRCConnec-
tionRequest from RD 615 is sent from relay UE 610 to
access node 605. At step 4 626, an RRCConnectionSet-
up message (Message 4’) for RD 615 is sent from access
node 605 to relay UE 610. At step 5 628, the RRCCo-
nnectionSetup message is forwarded from relay UE 610
to RD 615. At step 6 630, an RRCConnectionSetupCom-
plete message (Message 5’) is sent from RD 615 to relay
UE 610. At step 7 632, the RRCConnectionSetupCom-
plete message from RD 615 is sent from relay UE 610
to access node 605. At step 8 634, a connection is es-
tablished between RD 615, relay UE 610, and access
node 605.

[0041] Figure 7 illustrates a diagram 700 of the em-
bodiment RRCConnectionRequest of Message 3’ in
greater detail. On a short-range interface 720 between
RD 715 and relay UE 710, the message has a PDU 730
of a forwarding layer protocol (e.g., PDCP), together with
a header which indicates that SRBO is to be the bearer
used for transmission of the RRCConnectionRequest
from RD 715 to access node 705. On a Uu interface 725
between relay UE 710 and access node 705, the mes-
sage includes the forwarded PDU 735 with a header 740.
Header 740 indicates that SRBO is used for transmission
from RD 715 to access node 705. Header 740 also in-
cludes the logical identity of RD 715 as maintained by
relay UE 710 (e.g., "this is relay device #2"), so access
node 705 can address RD 715 for forwarding in the future.
The RRCConnectionRequest PDU contains the TMSI as
a UE identifier, which assumes RD 715 is registered in
the TA of the current cell. An establishment cause field
of the PDU indicates the cause that triggered the access
procedure.

[0042] Figure 8 illustrates a diagram 800 highlighting
the interaction of protocol stacks in the devices (including
an access node 805, a relay UE 810, and an RD 815) to
forward the embodiment RRCConnectionRequest of Fig-
ure 7. The RRC, PDCP, and PDCP adapter sublayers of
RD 815 are used to send a first PDCP PDU 820 over the
short range interface 825 to relay UE 810 without modi-
fication of the short-range interface lower transport lay-
ers. Encryption of the RRCConnectionRequest message
(not shown) takes place in the PDCP sublayer of the re-
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mote UE. First PDCP PDU 820, sent over the shortrange
interface, includes an RRCConnectionRequest 822 in
the RRC layer, and the message also includes a header
824 (which is associated with first PDCP PDU 820) in
the PDCP adapter sublayer indicating that SRBO is the
radio bearer.

[0043] Relay UE 810 receives the first PDCP PDU 820
from the short range interface 825 and processes the
header in PDCP adapter sublayer. Relay UE 810 sends
asecond PDCP PDU 830 over Uuinterface 835to access
node 805. It is noted that second PDCP PDU 830 is the
same as first PDCP PDU 820, but forwarded on a differ-
ent interface. In the PDCP adapter sublayer, a header
832 for second PDCP PDU 830, resulting from the
processing of header 824 (associated with first PDCP
PDU 820), indicates SRBO as the radio bearer, and also
includes the device ID (i.e., a logical identity) of RD 815.
Second PDCP PDU 830 also includes forwarded RRC-
ConnectionRequest 834 in the RRC layer. Relay UE 810
lower layer transport layers, including RLC, MAC, and
PHY layers, are not involved in processing RRCConnec-
tionRequest 834 to create the second PDU with its head-
er.

[0044] Access node 805 receives second PDCP PDU
830 from Uu interface 835 and processes header 832 in
the PDCP adapter sublayer to determine which PDCP
entity should be used for second PDCP PDU 830. Access
node 805 then processes PDCP PDU 830 in the PDCP
sublayer to reconstruct RRCConnectionRequest 834,
which is then processed in the RRC layer.

[0045] Figure 9 illustrates a diagram 900 highlighting
the handling of the embodiment RRCConnectionRe-
quest of Figure 8 after it arrives at access node 905.
Access node 905 recognizes the RRCConnectionRe-
quest as being forwarded, based on the header informa-
tion provided by the relay UE that indicates SRBO and
the logical identity of the RD. This information triggers
the establishment of an AS context for the remote UE by
access node 905, even though the RD has no associated
C-RNTI for access node 905 to use as the identifying
value for such a context. The UE identification needed
for the establishing the UE context is instead provided
by the TMSI that was included in the RRCConnection-
Request message.

[0046] Referring again to Figure 9, inside access node
905, the MAC sublayer sends a control message asso-
ciated with radio bearer SRBO to the RRC layer, and this
control message may be, as in the example embodiment
of Figure 9, a Common Control Channel (CCCH) mes-
sage sent on a dedicated logical channel from MAC to
upper layers. This CCCH message includes the RRC-
ConnectionRequest payload and passes transparently
throughthe RLC/PDCP sublayers. The RRC layer parses
the CCCH message and finds the forwarded RRCCo-
nnectionRequest payload. Access node 905 attempts to
create a UE context for the RD based on the S-TMSI in
the RRCConnectionRequest, and to store this UE con-
text in a UE context storage 910 of access node 905.
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[0047] In an embodiment, the RD must have a local
registration before the access node can successfully es-
tablish and store the UE context of the RD so that AS
services can be provided to the RD through the relay UE.
If the RD is not registered in the current TA, i.e., the TA
that includes the serving access node, then the TMSI
would not be meaningful in the current cell and could
even collide with the TMSI of another UE. A RD that has
been on the current cell before "joining" the relay UE will
have already performed a tracking area update already
while on the Uu interface. For a RD that has arrived by
"group handover" with the relay UE, the group handover
must include a tracking area update for the RD.

[0048] Figure 10 is a flow diagram for an embodiment
method 1000 for operating a RD to send an initial mes-
sage (e.g., Message 3’ of Fig. 5) in a RD access proce-
dure. At step 1005, the RD receives from a network a
mobile subscriber identifier for the RD that is unique with-
in the wireless tracking area of the network. At step 1007,
the RD builds an initial message of an access procedure
for accessing a user data service of the network. This
initial message comprises a request to connect to a con-
trol node of the network (i.e., an access node or other
network controller). The initial message includes the mo-
bile subscriber identifier and an indication that the initial
message is associated with a first SRB for transmission
to the control node. At step 1009, the access node trans-
mits the initial message to a relay node such as, for ex-
ample, arelay UE. Atstep 1011, the RD receives a setup
request message. At step 1013, the RD sends a setup
complete message.

[0049] Figure 11 is a flow diagram for an embodiment
method 1100 for operating a relay node to receive an
initial downlink message (e.g., Message 4’ of Figure 5)
in a RD access procedure. At step 1105, the relay node,
which may be, e.g., a relay UE, receives and sends an
initial message of an access procedure for accessing us-
er data services of a network. At step 1107, the relay
node receives an initial downlink message of the access
procedure in accordance with a MAC identity of the relay
device. Atstep 1109, the relay node detects that the initial
downlink message comprises a setup request to estab-
lish a connection between a control node and a RD. At
step 1111, the relay node detects that the initial downlink
message includes an indication that the initial downlink
message is associated with a particular SRB for trans-
mission to the RD. At step 1113, the relay node receives
and sends a setup request message. At step 1115, the
relay node receives and sends a setup complete mes-
sage.

[0050] Figure 12 is a flow diagram for an embodiment
method 1200 for operating a network controller to receive
an initial message (e.g., Message 3’ of Fig. 5) in a RD
access procedure. At step 1205, the network controller,
which may be, for example, an access node, receives a
forwarded request to connect to the network controller
by a RD. The forwarded request includes an indication
that the forwarded request is associated with a first sig-
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naling radio bearer (SRB) for transmission from the RD
to the network controller. At step 1207, the network con-
troller detects that the forwarded request is an initial mes-
sage received by the network controller in a RD access
procedure. At step 1209, the network controller retrieves
from the forwarded request a mobile subscriber identifier
for the RD that is unique relative to the current tracking
area. At step 1211, the network controller configures a
context for the UE in accordance with the mobile sub-
scriber identifier. At step 1213, the network controller
sends a setup request message. At step 1215, the net-
work controller receives a setup complete message.
[0051] Figure 13 illustrates a block diagram of an em-
bodiment processing entity 1300 for performing methods
described herein, which may be installed in a host device.
As shown, the processing entity 1300 includes a proces-
sor 1304, a memory 1306, and interfaces 1310-1314,
which may (or may not) be arranged as shown in Figure
13. The processor 1304 may be any component or col-
lection of components adapted to perform computations
and/or other processing related tasks, and the memory
1306 may be any component or collection of components
adapted to store programming and/or instructions for ex-
ecution by the processor 1304. A means for configuring
a context for a UE may include processor 1304. In an
embodiment, the memory 1306 includes a non-transitory
computer readable medium. The interfaces 1310, 1312,
1314 may be any component or collection of components
that allow the processing entity 1300 to communicate
with other devices/components and/or a user. For exam-
ple, one or more of the interfaces 1310, 1312, 1314 may
be adapted to communicate data, control, or manage-
ment messages from the processor 1304 to applications
installed on the host device and/or a remote device. As
another example, one or more of the interfaces 1310,
1312, 1314 may be adapted to allow a user or user device
(e.g., personal computer (PC), etc.) to interact/commu-
nicate with the processing entity 1300. The processing
entity 1300 may include additional components not de-
picted in Figure 13, such as long term storage (e.g., non-
volatile memory, etc.).

[0052] In some embodiments, the processing entity
1300 is included in a network device that is accessing,
or part otherwise of, a telecommunications network. In
one example, the processing entity 1300 is in a network-
side device in a wireless or wireline telecommunications
network, such as a base station, a relay station, a sched-
uler, a controller, a gateway, a router, an applications
server, or any other device in the telecommunications
network. In other embodiments, the processing entity
1300 is in a user-side device accessing a wireless or
wireline telecommunications network, such as a mobile
station, a user equipment (UE), a personal computer
(PC), a tablet, a wearable communications device (e.g.,
a smartwatch, etc.), or any other device adapted to ac-
cess a telecommunications network.

[0053] In some embodiments, one or more of the in-
terfaces 1310, 1312, 1314 connects the processing entity
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1300 to a transceiver adapted to transmit and receive
signaling over the telecommunications network. Figure
14 illustrates ablock diagram of atransceiver 1400 adapt-
ed to transmit and receive signaling over a telecommu-
nications network. The transceiver 1400 may be installed
in a host device. As shown, the transceiver 1400 com-
prises a network-side interface 1402, a coupler 1404, a
transmitter 1406, a receiver 1408, a signal processor
1410, and a device-side interface 1412. The network-
side interface 1402 may include any component or col-
lection of components adapted to transmit or receive sig-
naling over a wireless or wireline telecommunications
network. The network-side interface 1402 may also in-
clude any component or collection of components adapt-
ed to transmit or receive signaling over a short-range
interface. The network-side interface 1402 may also in-
clude any component or collection of components adapt-
ed to transmit or receive signaling over a Uu interface.
The coupler 1404 may include any component or collec-
tion of components adapted to facilitate bi-directional
communication over the network-side interface 1402.
The transmitter 1406 may include any component or col-
lection of components (e.g., up-converter, power ampli-
fier, etc.) adapted to convert a baseband signal into a
modulated carrier signal suitable for transmission over
the network-side interface 1402. A means for transmitting
an initial message of an access procedure may include
transmitter 1406. The receiver 1408 may include any
component or collection of components (e.g., down-con-
verter, low noise amplifier, etc.) adapted to converta car-
rier signal received over the network-side interface 1402
into a baseband signal. A means for receiving mobile
subscriber identifiers, initial downlink messages of ac-
cess procedures, and forwarded requests to connect to
a network may include receiver 1408.

[0054] The signal processor 1410 may include any
component or collection of components adapted to con-
verta baseband signal into a data signal suitable for com-
munication over the device-side interface(s) 1412, or
vice-versa. The device-side interface(s) 1412 may in-
clude any component or collection of components adapt-
ed to communicate data-signals between the signal proc-
essor 1410 and components within the host device (e.g.,
the processing entity 1300, local area network (LAN)
ports, etc.).

[0055] The transceiver 1400 may transmit and receive
signaling over any type of communications medium. In
some embodiments, the transceiver 1400 transmits and
receives signaling over a wireless medium. For example,
the transceiver 1400 may be a wireless transceiver
adapted to communicate in accordance with a wireless
telecommunications protocol, such as a cellular protocol
(e.g., long-term evolution (LTE), etc.), a wireless local
area network (WLAN) protocol (e.g., Wi-Fi, etc.), or any
other type of wireless protocol (e.g., Bluetooth, near field
communication (NFC), etc.). In such embodiments, the
network-side interface 1402 comprises one or more an-
tenna/radiating elements. For example, the network-side
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interface 1402 may include a single antenna, multiple
separate antennas, or a multi-antenna array configured
for multi-layer communication, e.g., single input multiple
output (SIMO), multiple input single output (MISO), mul-
tiple input multiple output (MIMO), etc. In other embodi-
ments, the transceiver 1400 transmits and receives sig-
naling over a wireline medium, e.g., twisted-pair cable,
coaxial cable, optical fiber, etc. Specific processing sys-
tems and/or transceivers may utilize all of the compo-
nents shown, or only a subset of the components, and
levels of integration may vary from device to device.
[0056] Figure 15 illustrates an example communica-
tion system 1500. In general, the system 1500 enables
multiple wireless or wired users to transmit and receive
data and other content. The system 1500 may implement
one or more channel access methods, such as code di-
vision multiple access (CDMA), time division multiple ac-
cess (TDMA), frequency division multiple access (FD-
MA), orthogonal FDMA (OFDMA), single-carrier FDMA
(SC-FDMA), or non-orthogonal multiple access (NOMA).
[0057] In this example, the communication system
1500 includes electronic devices (ED) 1510a-1510c, ra-
dio access networks (RANs) 1520a-1520b, a core net-
work 1530, a public switched telephone network (PSTN)
1540, the Internet 1550, and other networks 1560. While
certain numbers of these components or elements are
shown in Figure 15, any number of these components or
elements may be included in the system 1500.

[0058] The EDs 1510a-1510c are configured to oper-
ate and/or communicate in the system 1500. For exam-
ple, the EDs 1510a-1510c are configured to transmit
and/orreceive viawireless or wired communication chan-
nels. Each ED 1510a-1510c represents any suitable end
user device and may include such devices (or may be
referred to) as a user equipment/device (UE), wireless
transmit/receive unit (WTRU), mobile station, fixed or
mobile subscriber unit, cellular telephone, personal dig-
ital assistant (PDA), smartphone, laptop, computer,
touchpad, wireless sensor, or consumer electronics de-
vice.

[0059] The RANs 1520a-1520b here include base sta-
tions 1570a-1570b, respectively. Each base station
1570a-1570b is configured to wirelessly interface with
one or more of the EDs 1510a-1510c to enable access
to the core network 1530, the PSTN 1540, the Internet
1550, and/or the other networks 1560. For example, the
base stations 1570a-1570b may include (or be) one or
more of several well-known devices, such as a base
transceiver station (BTS), aNode-B (NodeB), an evolved
NodeB (eNodeB), a Home NodeB, a Home eNodeB, a
site controller, an access point (AP), or a wireless router.
The EDs 1510a-1510c are configured to interface and
communicate with the Internet 1550 and may access the
core network 1530, the PSTN 1540, and/or the other net-
works 1560.

[0060] Inthe embodimentshowninFigure 15,the base
station 1570a forms part of the RAN 1520a, which may
include other base stations, elements, and/or devices.
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Also, the base station 1570b forms part of the RAN
1520b, which may include other base stations, elements,
and/or devices. Each base station 1570a-1570b oper-
ates to transmit and/or receive wireless signals within a
particular geographic region or area, sometimes referred
to as a "cell." In some embodiments, multiple-input mul-
tiple-output (MIMO) technology may be employed having
multiple transceivers for each cell.

[0061] The base stations 1570a-1570b communicate
with one or more of the EDs 1510a-1510c over one or
more air interfaces 1590 using wireless communication
links. The air interfaces 1590 may utilize any suitable
radio access technology.

[0062] It is contemplated that the system 1500 may
use multiple channel access functionality, including such
schemes as described above. In particular embodi-
ments, the base stations and EDs implement LTE, LTE-
A, and/or LTE-B. Of course, other multiple access
schemes and wireless protocols may be utilized.

[0063] The RANs 1520a-1520b are in communication
with the core network 1530 to provide the EDs 1510a-
1510c with voice, data, application, Voice over Internet
Protocol (VolP), or other services. Understandably, the
RANs 1520a-1520b and/or the core network 1530 may
be in direct or indirect communication with one or more
other RANs (not shown). The core network 1530 may
also serve as a gateway access for other networks (such
as the PSTN 1540, the Internet 1550, and the other net-
works 1560). In addition, some or all of the EDs 1510a-
1510c may include functionality for communicating with
different wireless networks over different wireless links
using different wireless technologies and/or protocols.
Instead of wireless communication (or in addition there-
to), the EDs may communicate via wired communication
channels to a service provider or switch (not shown), and
to the Internet 1550.

[0064] Although Figure 15 illustrates one example of
acommunication system, various changes may be made
to Figure 15. For example, the communication system
1500 could include any number of EDs, base stations,
networks, or other components in any suitable configu-
ration.

[0065] Figures 16A and 16B illustrate example devices
that may implement the methods and teachings accord-
ing to this disclosure. In particular, Figure 16A illustrates
an example ED 1610, and Figure 16B illustrates an ex-
ample base station 1670. These components could be
used in the system 1500 or in any other suitable system.
[0066] As shown in Figure 16A, the ED 1610 includes
at least one processing unit 1600. The processing unit
1600 implements various processing operations of the
ED 1610. For example, the processing unit 1600 could
perform signal coding, data processing, power control,
input/output processing, or any other functionality ena-
bling the ED 1610 to operate in the system 1500. The
processing unit 1600 also supports the methods and
teachings described in more detail above. Each process-
ing unit 1600 includes any suitable processing or com-
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puting device configured to perform one or more opera-
tions. Each processing unit 1600 could, for example, in-
clude a microprocessor, microcontroller, digital signal
processor, field programmable gate array, or application
specific integrated circuit.

[0067] The ED 1610 also includes at least one trans-
ceiver 1602. The transceiver 1602 is configured to mod-
ulate data or other content for transmission by at least
one antenna or NIC (Network Interface Controller) 1604.
The transceiver 1602 is also configured to demodulate
data or other contentreceived by the atleast one antenna
1604. Each transceiver 1602 includes any suitable struc-
ture for generating signals for wireless or wired transmis-
sion and/or processing signals received wirelessly or by
wire. Each antenna 1604 includes any suitable structure
fortransmitting and/or receiving wireless or wired signals.
One or multiple transceivers 1602 could be used in the
ED 1610, and one or multiple antennas 1604 could be
used in the ED 1610. Although shown as a single func-
tional unit, a transceiver 1602 could also be implemented
using at least one transmitter and at least one separate
receiver.

[0068] The ED 1610 further includes one or more in-
put/output devices 1606 or interfaces (such as a wired
interface to the Internet 1550). The input/output devices
1606 facilitate interaction with a user or other devices
(network communications) in the network. Each in-
put/output device 1606 includes any suitable structure
for providing information to or receiving/providing infor-
mation from a user, such as a speaker, microphone, key-
pad, keyboard, display, or touch screen, including net-
work interface communications.

[0069] In addition, the ED 1610 includes at least one
memory 1608. The memory 1608 stores instructions and
data used, generated, or collected by the ED 1610. For
example, the memory 1608 could store software or
firmware instructions executed by the processing unit(s)
1600 and data used to reduce or eliminate interference
in incoming signals. Each memory 1608 includes any
suitable volatile and/or non-volatile storage and retrieval
device(s). Any suitable type of memory may be used,
such as random access memory (RAM), read only mem-
ory (ROM), hard disk, optical disc, subscriber identity
module (SIM) card, memory stick, secure digital (SD)
memory card, and the like.

[0070] As shown in Figure 16B, the base station 1670
includes at least one processing unit 1650, at least one
transceiver 1652, which includes functionality for a trans-
mitter and a receiver, one or more antennas 1656, at
least one memory 1658, and one or more input/output
devices or interfaces 1666. A scheduler, which would be
understood by one skilled in the art, is coupled to the
processing unit 1650. The scheduler could be included
within or operated separately from the base station 1670.
The processing unit 1650 implements various processing
operations of the base station 1670, such as signal cod-
ing, data processing, power control, input/output
processing, or any other functionality. The processing
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unit 1650 can also support the methods and teachings
described in more detail above. Each processing unit
1650 includes any suitable processing or computing de-
vice configured to perform one or more operations. Each
processing unit 1650 could, for example, include a mi-
croprocessor, microcontroller, digital signal processor,
field programmable gate array, or application specific in-
tegrated circuit.

[0071] Each transceiver 1652 includes any suitable
structure for generating signals for wireless or wired
transmission to one or more EDs or other devices. Each
transceiver 1652 further includes any suitable structure
for processing signals received wirelessly or by wire from
one or more EDs or other devices. Although shown com-
bined as a transceiver 1652, a transmitter and a receiver
could be separate components. Each antenna 1656 in-
cludes any suitable structure for transmitting and/or re-
ceiving wireless or wired signals. While a common an-
tenna 1656 is shown here as being coupled to the trans-
ceiver 1652, one or more antennas 1656 could be cou-
pled to the transceiver(s) 1652, allowing separate anten-
nas 1656 to be coupled to the transmitter and the receiver
ifequipped as separate components. Each memory 1658
includes any suitable volatile and/or non-volatile storage
and retrieval device(s). Each input/output device 1666
facilitates interaction with a user or other devices (net-
work communications) in the network. Each input/output
device 1666 includes any suitable structure for providing
information to or receiving/providing information from a
user, including network interface communications.
[0072] Figure 17 is a block diagram of a computing
system 1700 that may be used for implementing the de-
vices and methods disclosed herein. For example, the
computing system can be any entity of UE, access net-
work (AN), mobility management (MM), session man-
agement (SM), user plane gateway (UPGW), and/or ac-
cess stratum (AS). Specific devices may utilize all of the
components shown or only a subset of the components,
and levels of integration may vary from device to device.
Furthermore, a device may contain multiple instances of
a component, such as multiple processing units, proces-
sors, memories, transmitters, receivers, etc. The com-
puting system 1700 includes a processing unit 1702. The
processing unit includes a central processing unit (CPU)
1714, memory 1708, and may further include a mass
storage device 1704, a video adapter 1710, and an /O
interface 1712 connected to a bus 1720.

[0073] The bus 1720 may be one or more of any type
of several bus architectures including a memory bus or
memory controller, a peripheral bus, or a video bus. The
CPU 1714 may comprise any type of electronic data proc-
essor. The memory 1708 may comprise any type of non-
transitory system memory such as static random access
memory (SRAM), dynamic random access memory
(DRAM), synchronous DRAM (SDRAM), read-only
memory (ROM), or a combination thereof. In an embod-
iment, the memory 1708 may include ROM for use at
boot-up, and DRAM for program and data storage for
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use while executing programs.

[0074] The mass storage 1704 may comprise any type
of non-transitory storage device configured to store data,
programs, and other information and to make the data,
programs, and other information accessible via the bus
1720. The mass storage 1704 may comprise, for exam-
ple, one or more of a solid state drive, hard disk drive, a
magnetic disk drive, or an optical disk drive.

[0075] The video adapter 1710 and the I/O interface
1712 provide interfaces to couple external input and out-
put devices to the processing unit 1702. As illustrated,
examples of input and output devices include a display
1718 coupled to the video adapter 1710 and a
mouse/keyboard/printer 1716 coupled to the I/O inter-
face 1712. Other devices may be coupled to the process-
ing unit 1702, and additional or fewer interface cards may
be utilized. For example, a serial interface such as Uni-
versal Serial Bus (USB) (not shown) may be used to pro-
vide an interface for an external device.

[0076] The processing unit 1702 also includes one or
more network interfaces 1706, which may comprise
wired links, such as an Ethernet cable, and/or wireless
links to access nodes or different networks. The network
interfaces 1706 allow the processing unit 1702 to com-
municate with remote units via the networks. For exam-
ple, the network interfaces 1706 may provide wireless
communication via one or more transmitters/transmit an-
tennas and one or more receivers/receive antennas. In
an embodiment, the processing unit 1702 is coupled to
a local-area network 1722 or a wide-area network for
data processing and communications with remote devic-
es, such as other processing units, the Internet, or remote
storage facilities.

[0077] It should be appreciated that one or more steps
of the embodiment methods provided herein may be per-
formed by corresponding units or modules. For example,
a signal may be transmitted by a transmitting unit or a
transmitting module. A signal may be received by a re-
ceiving unit or a receiving module. A signal may be proc-
essed by a processing unitor a processing module. Other
steps may be performed by a configuring unit/module.
The respective units/modules may be hardware, soft-
ware, or a combination thereof. For instance, one or more
of the units/modules may be an integrated circuit, such
as field programmable gate arrays (FPGAs) or applica-
tion-specific integrated circuits (ASICs).

Claims

1. A method for operating a user equipment, UE (515,
615, 715, 815), the method comprising:

receiving, by the UE (515, 615, 715, 815) from
a network, a mobile subscriber identifier for the
UE (515, 615, 715, 815), the mobile subscriber
identifier being exclusively assigned to the UE
(515, 615, 715, 815) within a wireless tracking
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area of the network; and

transmitting, by the UE (515, 615, 715, 815) to
arelay node (510,610, 710, 810), an initial mes-
sage (520)of an access procedure foraccessing
a user data service of the network without as-
signment of a Medium Access Control, MAC,
identity, wherein the initial message (520) com-
prises a request to connect to the network, and
wherein the initial message (520) includes the
mobile subscriber identifier, and an indication to
relay the initial message (520) over a first sign-
aling radio bearer, SRB, to a control node (505,
605, 705, 805 of the network wherein the mobile
subscriber identifier is temporary mobile sub-
scriber identity, TMSI,

receiving, by the UE (515, 615, 715, 815) from
the relay node (510, 610, 710, 810), a setup
message (525) to establish a connection be-
tween the control node (505, 605, 705, 805) and
the UE (515, 615, 715, 815), and an indication
that the setup message (525) is associated with
the first SRB and

transmitting, by the UE (515, 615, 715, 815) to
the relay node (510, 610, 710, 810), a setup
complete message (530) on a second signaling
radio bearer, SRB.

The method of claim 1, wherein the first SRB is char-
acterized by transparent operation of a link layer
protocol.

The method of claim 1, wherein the relay node (510,
610, 710, 810) comprises a second user equipment,
UE (515, 615, 715, 815).

The method of claim 1, wherein the access proce-
dure is a contentionless access procedure; wherein
the initial message (520) comprises a protocol data
unit, PDU, containing the temporary mobile sub-
scriber identity, TMSI, as the user equipment, UE,
identifier; or

wherein the MAC, sublayer protocols of the link layer
are set to their default values in the control node
(505, 605, 705, 805) and/or the relay node (510, 610,
710, 810) during transparent operation of the link
layer.

A method for operating a relay node (510, 610, 710,
810) in a network, the method comprising:

receiving, by the relay node (510,610, 710, 810)
from a user equipment, UE (515,615,715, 815),
an initial uplink message (520) of an access pro-
cedure without assignment of a Medium Access
Control, MAC, identity, wherein the initial uplink
message (520) comprises a request to connect
tc network, and wherein the initial uplink mes-
sage (520) includes a mobile subscriber identi-
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fier of the UE (515, 615, 715, 815), the mobile
subscriber identifier being exclusively assigned
to the UE (515, 615, 715, 815) within a wireless
tracking area of the network, and an indication
that the initial uplink message (520) is associat-
ed with a first signaling radio bearer, SRB, for
transmission to the control node (505, 605, 705,
805), wherein the mobile subscriber identifier is
a temporary mobile subscriber identity, TMSI;
sending, by the relay node (510, 610, 710, 810)
to the control node (505, 605, 705, 805), the in-
itial uplink message (520) to the control node
(505, 605, 705, 805) in a second signaling radio
bearer, SRB, and an indication that the initial
uplink message (520) is associated with the first
SRB,

receiving, by the relay node (510,610,710,810)
from the control node (505, 605, 705, 805) of
the network, an initial downlink message (525)
of the access procedure, wherein the initial
downlink message (525) is addressed in accord-
ance with an identity of the relay node (510,610,
710, 810), wherein the initial downlink message
(525) includes a setup request to establish a
connection between the control node (505, 605,
705, 805) and the UE (515, 615, 715, 815), and
an indication that the initial downlink message
(525) is associated with the first SRB, for trans-
mission to the UE (515, 615, 715, 815);
sending, by the relay node (510,610, 710, 810),
the setuprequesttothe UE (515,615,715, 815),
and

receiving, by the relay node (510,610,710,810)
from the UE (515, 615, 715, 815), a secondary
uplink message (530) of the access procedure,
wherein the secondary uplink message (530)
comprises a setup complete indicating comple-
tion of the access procedure.

6. A method for operating a control node (505, 605,

705, 805) of a network, the method comprising:

receiving, by the control node (505, 605, 705,
805) from a relay device (510, 610, 710, 810),
a forwarded request to connect to the control
node (505, 605, 705, 805) by a user equipment,
UE (515,615, 715, 815), wherein the forwarded
request is an initial uplink message (525) re-
ceived by the control node (505, 605, 705, 805)
in an access procedure, the forwarded request
including a mobile subscriber identifier being ex-
clusively assigned to the UE (515, 615, 715,
815) within a wireless tracking area of the net-
work, and an indication that the forwarded re-
quest is associated with a first signaling radio
bearer, SRB, for transmission from the UE (515,
615, 715, 815) to the control node (505, 605,
705, 805),
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wherein the mobile subscriber identifier is a tem-
porary mobile subscriber identity, TMSI;
sending, by the control node (505, 605, 705,
805), a downlink message (525) of the access
procedure to the relay device (510, 610, 710,
810), wherein the downlink message (525) is
addressed in accordance with an identity of the
relay device (510, 610, 710, 810), wherein the
downlink message (525) includes a setup re-
quest to establish a connection between the net-
work and the UE (515, 615, 715, 815), and an
indication that the downlink message (525) is
associated with the first SRB, for transmission
to the UE (515, 615, 715, 815),

receiving, by the control node (505, 605, 705,
805), a secondary uplink message (530) of the
access procedure from the relay device (510,
610, 710, 810), wherein the secondary uplink
message (530) comprises a setup complete in-
dicating completion of the access procedure,
and

configuring a context without assignment of a
Media Access Control, MAC, identity for the UE
(515, 615, 715, 815), by the control node (505,
605, 705, 805), using the mobile subscriber
identifier.

The method of claim 6, further comprising storing,
by the control node, the configured context for the
UE (515, 615, 715, 815); or,

further comprising sending, by the control node, a
control message from a media access control layer
of the control node to a radio resource control layer
of the control node, wherein the control message
comprises the mobile subscriber identifier.

Auser equipment, UE (515,615,715, 815), including
one or more processors (1304), and

a computer readable storage medium (1306) storing
programming for execution by the one or more proc-
essors (1304);

wherein the programming includes instructions to
configure the UE (515, 615, 715, 815) to carry out
the method of any one of claims 1-4.

A relay node (510, 610, 710, 810) in a network in-
cluding

one or more processors (1304), and

a computer readable storage medium (1306) storing
programming for execution by the one or more proc-
essors (1304);

wherein the programming includes instructions to
configure the relay mode (510,610, 710, 810) to car-
ry out the method of claim 5.

A control node (505, 605, 705, 805) in a network
including
one or more processors (1304), and
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a computer readable storage medium (1306) storing
programming for execution by the one or more proc-
essors (1304);

wherein the programming includes instructions to
configure the control mode (505, 605, 705, 805) to
carry out the method of claims 6-7.

Patentanspriiche

Verfahren zum Betreiben einer Benutzereinrichtung
(user equipment - UE) (515, 615, 715, 815), wobei
das Verfahren Folgendes umfasst:

Empfangen, durch die UE (515, 615, 715, 815)
von einem Netzwerk, einer Mobilteilnehmerken-
nung firr die UE (515, 615, 715, 815), wobei die
Mobilteilnehmerkennung ausschlieRlich der UE
(515,615,715, 815) innerhalb eines drahtlosen
Verfolgungsbereichs des Netzwerks zugewie-
sen ist; und

Ubertragen, durch die UE (515, 615, 715, 815)
an einen Weiterleitungsknoten (510, 610, 710,
810), einer anfanglichen Nachricht (520) einer
Zugriffsprozedur zum Zugreifen auf einen Be-
nutzerdatendienst des Netzwerks ohne Zuwei-
sung einer Identitat einer Medienzugriffskontrol-
le (medium access control - MAC), wobei die
anfangliche Nachricht (520) eine Anforderung
umfasst, sich mit dem Netzwerk zu verbinden,
und wobei die anfangliche Nachricht (520) die
Mobilteiinehmerkennung und eine Angabe be-
inhaltet, die anfangliche Nachricht (520) tber ei-
nen ersten Signalisierungsfunktrager (signaling
radio bearer- SRB) an einen Steuerknoten (505,
605, 705, 805) des Netzwerks weiterzuleiten,
wobei die Mobilteilnehmerkennung eine tempo-
rare Mobilteilnehmeridentitat (temporary mobile
subscriber identity - TMSI) ist,

Empfangen durch die UE (515, 615, 715, 815)
von dem Weiterleitungsknoten (510, 610, 710,
810) einer Einrichtungsnachricht (525), um eine
Verbindung zwischen dem Steuerknoten (505,
605, 705, 805) und der UE (515,615, 715, 815)
herzustellen und einer Angabe, dass die Ein-
richtungsnachricht (525) der ersten SRB zuge-
ordnet ist, und

Ubertragen, durch die UE (515, 615, 715, 815)
an den Weiterleitungsknoten (510, 610, 710,
810), einer Einrichtungsvollstandigkeitsnach-
richt (530) auf einem zweiten Signalisierungs-
funktréager (SRB)

Verfahren nach Anspruch 1, wobei der erste SRB
gekennzeichnet ist durch einen transparenten Be-

trieb eines Verbindungsschichtprotokolls.

Verfahren nach Anspruch 1, wobei der Weiterlei-
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tungsknoten (510,610, 710, 810) eine zweite Benut-
zereinrichtung (UE) (515, 615, 715, 815) umfasst.

Verfahren nach Anspruch 1, wobei die Zugriffspro-
zedur eine verbindungsfreie Zugriffsprozedur ist;
wobei die anfangliche Nachricht (520) eine Proto-
kolldateneinheit (protocol data unit- PDU) umfasst,
die die temporare Mobilteilnehmeridentitat (TMSI)
als die Kennung der Benutzereinrichtung (UE) ent-
halt; oder

wobei die MAC-Teilschichtprotokolle der Verbin-
dungsschicht wahrend des transparenten Betriebs
der Verbindungsschicht in dem Steuerknoten (505,
605, 705, 805) und/oder dem Weiterleitungsknoten
(510, 610, 710, 810) auf ihre Standardwerte gesetzt
werden.

Verfahren zum Betreiben eines Weiterleitungskno-
tens (510, 610, 710, 810) in einem Netzwerk, wobei
das Verfahren Folgendes umfasst:

Empfangen, durch den Weiterleitungsknoten
(510, 610, 710, 810) von einer Benutzereinrich-
tung (UE) (515, 615, 715, 815), einer anfangli-
chen Uplink-Nachricht (520) einer Zugriffspro-
zedur ohne Zuweisung einer Identitat einer Me-
dienzugriffskontrolle (MAC), wobei die anfang-
liche Uplink-Nachricht (520) eine Anforderung
umfasst, sich mit dem Netzwerk zu verbinden,
und wobei die anfangliche Uplink-Nachricht
(520) eine Mobilteiinehmerkennung der UE
(515,615,715,815), wobei die Mobilteilnehmer-
kennung ausschlieRlich der UE (515, 615, 715,
815) innerhalb eines drahtlosen Verfolgungsbe-
reichs des Netzwerks zugewiesen ist, und eine
Angabe beinhaltet, dass die anfangliche Uplink-
Nachricht (520) einem ersten Signalisierungs-
funktrager (SRB) fiir eine Ubertragung an den
Steuerknoten (505, 605, 705, 805) zugeordnet
ist, wobei die Mobilteiinehmerkennung eine
temporare Mobilteiinehmerkennung (TMSI) ist;
Senden, durch den Weiterleitungsknoten (510,
610, 710, 810) an den Steuerknoten (505, 605,
705, 805), der anfanglichen Uplink-Nachricht
(520) an den Steuerknoten (505, 605, 705, 805)
in einem zweiten Signalisierungsfunktrager
(SRB) und einer Angabe, dass die anfangliche
Uplink-Nachricht (520) dem ersten SRB zuge-
ordnet ist,

Empfangen, durch den Weiterleitungsknoten
(510, 610, 710, 810) von dem Steuerknoten
(505, 605, 705, 805) des Netzwerks, einer an-
fanglichen Downlink-Nachricht (525) der Zu-
griffsprozedur, wobei die anfangliche Downlink-
Nachricht (525) in Ubereinstimmung mit einer
Identitat des Weiterleitungsknotens (510, 610,
710, 810) adressiert wird, wobei die anfangliche
Downlink-Nachricht (525) eine Einrichtungsan-
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forderung, eine Verbindung zwischen dem
Steuerknoten (505, 605, 705, 805) und der UE
(515, 615, 715, 815) herzustellen, und eine An-
gabe beinhaltet, dass die anféangliche Downlink-
Nachricht (525) dem ersten SRB fiir die Uber-
tragung an die UE (515, 615, 715, 815) zuge-
ordnet ist;

Senden, durch den Weiterleitungsknoten (510,
610, 710, 810), der Einrichtungsanforderung an
die UE (515, 615, 715, 815), und

Empfangen, durch den Weiterleitungsknoten
(510,610, 710, 810) von der UE (515, 615, 715,
815), einer sekundaren Uplink-Nachricht (530)
der Zugriffsprozedur, wobei die sekundare
Uplink-Nachricht (530) eine Einrichtungsvoll-
standigkeit umfasst, die eine Vervollstandigung
der Zugriffsprozedur angibt.

6. Verfahrenzum Betreiben eines Steuerknotens (505,

605, 705, 805) eines Netzwerks, wobei das Verfah-
ren Folgendes umfasst:

Empfangen, durch den Steuerknoten (505, 605,
705, 805) von einem Weiterleitungsgerat (510,
610, 710, 810), einer weitergeleiteten Anforde-
rung, sich mitdem Steuerknoten (505, 605, 705,
805) durch eine Benutzereinrichtung (UE) (515,
615, 715, 815) zu verbinden, wobei die weiter-
geleitete Anforderung eine anfangliche Uplink-
Nachricht (525) ist, die durch den Steuerknoten
(505, 605, 705, 805) in einer Zugriffsprozedur
empfangen wird, wobei die weitergeleitete An-
forderung eine Mobilteiinehmerkennung, die
ausschlieRlich der UE (515, 615, 715, 815) in-
nerhalb eines drahtlosen Verfolgungsbereichs
des Netzwerks zugewiesen ist, und eine Anga-
be beinhaltet, dass die weitergeleitete Anforde-
rung einem ersten Signalisierungsfunktrager
(SRB)fiirdie Ubertragung vonder UE (515, 615,
715, 815) an den Steuerknoten (505, 605, 705,
805) zugeordnet ist, wobei die Mobilteilnehmer-
kennung eine temporare Mobilteilnehmeridenti-
tat (TMSI) ist;

Senden, durch den Steuerknoten (505, 605,
705, 805), einer Downlink-Nachricht (525) der
Zugriffsprozedur an das Weiterleitungsgerat
(510,610, 710, 810), wobei die Downlink-Nach-
richt (525) in Ubereinstimmung mit einer Identi-
tat des Weiterleitungsgerats (510, 610, 710,
810) adressiert wird, wobei die Downlink-Nach-
richt (525) eine Einrichtungsanforderung, eine
Verbindung zwischen dem Netzwerk und der
UE (515, 615, 715, 815) herzustellen, und eine
Angabe beinhaltet, dass die Downlink-Nach-
richt (525) dem ersten SRB fiir die Ubertragung
an die UE (515, 615, 715, 815) zugeordnet ist,
Empfangen, durch den Steuerknoten (505, 605,
705, 805), einer sekundaren Uplink-Nachricht
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(530) der Zugriffsprozedur von dem Weiterlei-
tungsgerat (510, 610, 710, 810), wobei die se-
kundare Uplink-Nachricht (530) eine Einrich-
tungsvollstandigkeit umfasst, die die Vervoll-
sténdigung der Zugriffsprozedur angibt, und
Konfigurieren eines Kontexts ohne Zuweisung
einer Identitdt der Medienzugriffskontrolle
(MAC) fur die UE (515,615, 715,815)durchden
Steuerknoten (505, 605, 705, 805) unter Ver-
wendung der Mobilteilnehmerkennung.

Verfahren nach Anspruch 6, ferner umfassend ein
Speichern, durch den Steuerknoten, des konfigurier-
ten Kontexts fur die UE (515, 615, 715, 815); oder
ferner umfassend das Senden, durch den Steuer-
knoten, einer Steuernachricht von einer Medienzu-
griffssteuerschicht des Steuerknotens an eine
Funkressourcensteuerschicht des Steuerknotens,
wobei die Steuernachricht die Mobilteilnehmerken-
nung umfasst.

Benutzereinrichtung (UE) (515, 615, 715, 815), be-
inhaltend

einen oder mehrere Prozessoren (1304) und

ein computerlesbares Speichermedium (1306), das
eine Programmierung fur eine Ausfihrung durch den
einen oder die mehreren Prozessoren (1304) spei-
chert;

wobei die Programmierung Anweisungen beinhal-
tet, die UE (515, 615, 715, 815) zu konfigurieren, um
das Verfahren nach einem der Anspriiche 1-4 aus-
zuliben.

Weiterleitungsknoten (510, 610, 710, 810) in einem
Netzwerk, beinhaltend

einen oder mehrere Prozessoren (1304) und

ein computerlesbares Speichermedium (1306), das
die Programmierung flr die Ausfiihrung durch den
einen oder die mehreren Prozessoren (1304) spei-
chert;

wobei die Programmierung Anweisungen beinhal-
tet, den Weiterleitungsmodus (510, 610, 710, 810)
zu konfigurieren, um das Verfahren nach Anspruch
5 auszuliben.

Steuerknoten (505, 605, 705, 805) in einem Netz-
werk, beinhaltend

einen oder mehrere Prozessoren (1304) und

ein computerlesbares Speichermedium (1306), das
die Programmierung flr die Ausfihrung durch den
einen oder die mehreren Prozessoren (1304) spei-
chert;

wobei die Programmierung Anweisungen beinhal-
tet, um den Steuermodus (505, 605, 705, 805) zu
konfigurieren, um das Verfahren nach Anspruch 6-7
auszuuben.
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Revendications

Procédé de fonctionnement d’un équipement utilisa-
teur, UE (515, 615, 715, 815), le procédé
comprenant :

la réception, par 'UE (515, 615, 715, 815) en
provenance d’'unréseau, d’'unidentifiantd’abon-
né mobile pour 'UE (515,615, 715, 815), l'iden-
tifiant d’abonné mobile étant exclusivement at-
tribué allUE (515,615,715, 815) dans une zone
de suivi sans fil du réseau ; et

la transmission, par I'UE (515, 615, 715, 815) a
un nceud de relais (510, 610, 710, 810), d'un
message initial (520) d’'une procédure d’acces
pour accéder a un service de données d’utilisa-
teur du réseau sans attribution d’'une identité de
commande d’accés au support, MAC, le mes-
sage initial (520) comprenant une demande de
connexion au réseau, et le message initial (520)
comportant l'identifiant de I'abonné mobile et
une indication pour relayer le message initial
(520) sur un premier support radio de signalisa-
tion, SRB, vers un nceud de commande (505,
605, 705, 805) du réseau, I'identifiant d’'abonné
mobile étant une identité d’abonné mobile tem-
poraire, TMSI, la réception, par 'UE (515, 615,
715, 815) en provenance du nceud de relais
(510,610, 710, 810), d’'un message de paramé-
trage (525) pour établir une connexion entre le
nceud de commande (505, 605, 705, 805) et 'lUE
(515, 615, 715, 815), et d’'une indication selon
laquelle le message de paramétrage (525) est
associé au premier SRB et la transmission, par
'UE (515, 615, 715, 815) au nceud de relais
(510,610, 710, 810), d’'un message de paramé-
trage achevé (530) sur un second support radio
de signalisation, SRB.

2. Procédé selon la revendication 1, le premier SRB

étant caractérisé par le fonctionnement transparent
d’un protocole de couche de liaison.

Procédé selon la revendication 1, le noeud de relais
(510,610, 710, 810) comprenant un second équipe-
ment utilisateur, UE (515, 615, 715, 815).

Procédé selon la revendication 1, la procédure d’ac-
cés étant une procédure d’accés sans contention ;
le message initial (520) comprenant une unité de
données de protocole, PDU, contenant l'identité
d’abonné mobile temporaire, TMSI, en tant qu’iden-
tifiant d’équipement utilisateur, UE ; ou

les protocoles de sous-couche MAC de la couche
de liaison étant paramétrés sur leurs valeurs par dé-
faut dans le nceud de commande (505, 605, 705,
805) et/ou le nceud de relais (510, 610, 710, 810)
pendant le fonctionnement transparent de la couche
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de liaison.

Procédé de fonctionnement d’'un nceud de relais
(510, 610, 710, 810) dans un réseau, le procédé
comprenant :

la réception, par le nceud de relais (510, 610,
710, 810) en provenance d’'un équipement uti-
lisateur, UE (515, 615, 715, 815), d'un message
de liaison montante initial (520) d’'une procédure
d’accés sans attribution d’'une identité de com-
mande d’acces au support, MAC, le message
de liaison montante initial (520) comprenantune
demande de connexion au réseau, et le messa-
ge de liaison montante initial (520) comportant
unidentifiantd’abonné mobile de 'UE (515,615,
715, 815), l'identifiant d’abonné mobile étant ex-
clusivement attribué a 'UE (515, 615,715, 815)
dans une zone de suivi sans fil du réseau, et
une indication selon laquelle le message de
liaison montante initial (520) est associé a un
premier support radio de signalisation, SRB,
pour transmission au noceud de commande (505,
605, 705, 805), lidentifiant d’abonné mobile
étant une identité d’abonné mobile temporaire,
TMSI ;

I’envoi, par le nceud de relais (510, 610, 710,
810) au nceud de commande (505, 605, 705,
805), du message de liaison montante initial
(520) au nceud de commande (505, 605, 705,
805) dans un second support radio de signali-
sation, SRB, et d’une indication selon laquelle
le message de liaison montante initial (520) est
associé au premier SRB, la réception, par le
nceud de relais (510, 610, 710, 810) en prove-
nance du nceud de commande (505, 605, 705,
805) du réseau, d’'un message de liaison des-
cendante initial (525) de la procédure d’acces,
le message de liaison descendante initial (525)
étant adressé conformément a une identité du
nceud de relais (510,610,710, 810), le message
de liaison descendante initial (525) comportant
une demande de paramétrage pour établir une
connexion entre le noeud de commande (505,
605, 705, 805) et 'UE (515, 615, 715, 815), et
une indication selon laquelle le message de
liaison descendante initial (525) est associé
avec le premier SRB, pour transmission a 'UE
(515, 615, 715, 815) ;

I’envoi, par le nceud de relais (510, 610, 710,
810), de la demande de paramétrage a 'UE
(515,615,715,815), etlaréception, parle nceud
derelais (510,610, 710, 810) en provenance de
'UE (515, 615, 715, 815), d'un message de
liaison montante secondaire (530) de la procé-
dure d’acces, le message de liaison montante
secondaire (530) comprenant un paramétrage
achevé indiquant I'achévement de la procédure
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d’accés.

Procédé de fonctionnement d’'un nceud de comman-
de (505, 605, 705, 805) d'un réseau, le procédé
comprenant :

la réception, par le nceud de commande (505,
605, 705, 805) en provenance d’un dispositif re-
lais (510, 610, 710, 810), d'une demande trans-
férée de connexion au nceud de commande
(505, 605, 705, 805) par un utilisateur équipe-
ment, UE (515, 615, 715, 815), la demande
transférée étant un message de liaison montan-
te initial (525) regu par le nceud de commande
(505, 605, 705, 805) dans une procédure d’ac-
cés, la demande transférée comportant uniden-
tifiant d’abonné mobile étant exclusivement at-
tribué allUE (515,615,715, 815) dans une zone
de suivi sans fil du réseau, et une indication se-
lon laquelle la demande transmise est associée
a un premier support radio de signalisation,
SRB, pour transmission en provenance de 'UE
(515,615,715,815) versle nceud de commande
(505, 605, 705, 805), 'identifiant d’abonné mo-
bile étant une identité d’abonné mobile tempo-
raire, TMSI ;

I'envoi, par le noeud de commande (505, 605,
705, 805), d’'un message de liaison descendan-
te (525) de la procédure d’accés au dispositif
relais (510, 610, 710, 810), le message de
liaison descendante (525) étant adressé confor-
mément a une identité du dispositif relais (510,
610, 710, 810), le message de liaison descen-
dante (525) comportant une demande de para-
métrage pour établir une connexion entre le ré-
seau et I'UE (515, 615, 715, 815), et une indi-
cation selon laquelle le message de liaison des-
cendante (525) est associé au premier SRB,
pour transmission a I'UE (515, 615, 715, 815),
la réception, par le nceud de commande (505,
605, 705, 805), d’'un message de liaison mon-
tante secondaire (530) de la procédure d’acces
en provenance du dispositif relais (510, 610,
710, 810), le message de liaison montante se-
condaire (530) comprenant un paramétrage
achevé indiquant 'achévement de la procédure
d’acceés, et la configuration d’'un contexte sans
attribution d’'une identité de support de comman-
de d’acces, MAC, pour I'UE (515, 615, 715,
815), par le nceud de commande (505, 605, 705,
805), a l'aide de l'identifiant d’abonné mobile.

Procédé selon la revendication 6, comprenant en
outre le stockage, par le nceud de commande, du
contexte configuré pour 'UE (515, 615, 715, 815) ;
ou,

comprenant en outre I'envoi, par le nceud de com-
mande, d'un message de commande en provenance
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d’une couche de commande d’accés multimédia du
nceud de commande a une couche de commande
de ressources radio du noeud de commande, le mes-
sage de commande comprenant l'identifiant d’abon-
né mobile.

Equipement utilisateur, UE (515, 615, 715, 815),
comportant un ou plusieurs processeur(s) (1304), et
un support d’informations lisible par ordinateur
(1306) stockant une programmation a exécuter par
le ou les processeur(s) (1304) ;

la programmation comportant des instructions pour
configurer 'UE (515, 615, 715, 815) pour mettre en
ceuvre le procédé selon I'une quelconque des reven-
dications 1 a 4.

Neoeud relais (510, 610, 710, 810) dans un réseau
comportant un ou plusieurs processeur(s) (1304), et
un support d’informations lisible par ordinateur
(1306) stockant la programmation a exécuter par le
ou les processeur(s) (1304) ;

la programmation comportant des instructions pour
configurer le mode relais (510, 610, 710, 810) pour
mettre en ceuvre le procédé de la revendication 5.

Noeud de commande (505, 605, 705, 805) dans un
réseau comportant un ou plusieurs processeur(s)
(1304), et un support d’informations lisible par ordi-
nateur (1306) stockant la programmation a exécuter
par le ou les processeur(s) (1304) ;

la programmation comportant des instructions pour
configurer le mode de commande (505, 605, 705,
805) pour mettre en ceuvre le procédé des revendi-
cations 6 a 7.
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