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(57) Abstract: A method (100) performed in a target network node (12) is
provided for re-establishing a connection to a communication device (11).
The method (100) comprises receiving (101), from the communication
device (11), a request for a re-establishment of the connection, the request
comprising a first identifier identifying a management node (14) and a
second identifier uniquely identifying a source cell of the communication
device (11); obtaining (102) a context for the communication device (11)
based on at least one of the first identifier and the second identifier; and re-
establishing (103) the connection to the communication device (11). Meth-
ods in source network node (13), management node (14) and communica-
tion devices (11) are also provided, and corresponding nodes, computer
programs and computer program products.



WO 2016/207904 A1 W00V 0 0 00 O A

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

WO 2016/207904 PCT/IN2015/050049

METHODS, NETWORK NODES, COMMUNICATION DEVICE, COMPUTER
PROGRAMS AND COMPUTER PROGRAM PRODUCTS FOR RE-
ESTABLISHMENT OF A CONNECTION

Technical field
The technology disclosed herein relates generally to the field of wireless communications and

in particular to methods and means for re-establishing connections.

Background

Whenever a communications device, in the following denoted user equipment (UE), is
connected to a communications network for obtaining a service, such as a data session or a
voice session, the user of the device expects continued service without interruption. If the
service is frequently disconnected, it would lead to a poor user perception and dissatisfaction,
which will also affect the operator revenues.

Hence acknowledging the importance of retaining a call, there are various methodologies to
improve the retainability in the communications network. One such methodology is network
assisted re-establishment of connections. Whenever a failure occurs in the radio connection,
the UE may attempt to re-establish the existing connection rather than starting from the
beginning. Such re-establishment improves the user perception and leads to a much smaller
interruption time than if starting up a connection again. This procedure is, in Long Term

Evolution (LTE), called Radio Resource Control (RRC) Connection Re-Establishment.

There are various reasons to a failure in the connection, for instance poor performance for the
UE in a currently serving cell or some sudden occurrence, such as a reconfiguration failure. In
either case, the UE can perform a RRC Connection Re-establishment in order to recover the
connection either to the same cell or, after selecting a suitable target cell, to the target cell.
Whenever this re-establishment is carried out and the connection is continued in a cell
provided by a target node other than the currently serving node (also denoted source node),
the target node needs to obtain the previous information related to the call in order for the

connection to indeed be continued.

The initial inputs needed to transfer this information from the source node to the target cell, is
provided by the UE. Upon successfully obtaining all the required information, the RRC
Connection is re-established and the call (or other service) is continued. Hence, for the call to

be re-established in this case, i.e. when the target cell is provided by another node than the

1
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serving cell, it is necessary for the UE to provide sufficient information in the uplink and any

missing information may lead to failure in the execution.

The current re-establishment methodology also relies on the serving node and the target node
exchanging information. This information exchange is however not always possible, e.g. due

to inter-vendor issues, and the RRC re-establishment will then not be successful.
Summary

An objective of the present disclosure is to address and solve or at least alleviate at least one

of the above mentioned problems.

The objective is according to an aspect achieved by a method performed in a target network
node for re-establishing a connection to a communication device. The method comprises
receiving, from the communication device, a request for a re-establishment of the connection,
the request comprising a first identifier identifying a management node and a second
identifier uniquely identifying a source cell of the communication device; obtaining a context
for the communication device based on at least one of the first identifier and the second

identifier; and re-establishing the connection to the communication device.

The method provides various advantages, such as rendering the re-establishment process more
efficient and reliable. The method overcomes the impact on the re-establishment procedure
from situations where there might be cell identity conflicts, e.g. physical cell identity (PCI)
conflicts, by using an identifier uniquely identifying the source cell. The method also provides
an alternative way of fetching a context for the communication device, involving an interface,
e.g. S1 interface, between the target network node/source network node and a management
node. The method improves on user satisfaction by providing fast re-establishment of a lost

connection.

The objective is according to an aspect achieved by a computer program for a target network
node for re-establishing a connection to a communications device. The computer program
comprises computer program code, which, when executed on at least one processor on the

target network node causes the target network node to perform the method as above.

The objective is according to an aspect achieved by a computer program product comprising a
computer program as above and a computer readable means on which the computer program

is stored.
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The objective is according to an aspect achieved by a target network node for re-establishing a
connection to a communication device. The target network node is configured to receive,
from the communication device, a request for a re-establishment of the connection, the
request comprising a first identifier identifying a management node and a second identifier
uniquely identifying a source cell of the communication device; obtain a context for the
communication device based on at least one of the first identifier and the second identifier;

and re-establish the connection to the communication device.

The objective is according to an aspect achieved by a method performed in a source network
node for re-establishing a connection to a communications device. The method comprises
receiving, from a management node, a request for a context for the communication device;
and sending, to the management node, the context for the communication device in response

to the request.

The objective is according to an aspect achieved by a computer program for a source network
node for re-establishing a connection to a communications device. The computer program
comprises computer program code, which, when executed on at least one processor on the

source network node causes the source network node to perform the method as above.

The objective is according to an aspect achieved by a computer program product comprising a
computer program as above and a computer readable means on which the computer program

is stored.

The objective is according to an aspect achieved by a source network node for re-establishing
a connection to a communications device. The source network node is configured to: receive,
from a management node, a request for a context for the communication device; and send, to

the management node, the context for the communication device in response to the request.

The objective is according to an aspect achieved by a method performed in a management
network node for re-establishing a connection to a communication device. The method
comprises receiving, from a target network node, a request for a context of the
communication device, the request comprising a second identifier uniquely identifying a
source cell of the communication device and a third identifier identifying the communication
device for which the context is requested; obtaining a context for the communication device
based on the second identifier and third identifier; and transmitting, to the target network

node, the context for the communication device.

3
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The objective is according to an aspect achieved by a computer program for a management
network node for re-establishing a connection to a communication device. The computer
program comprises computer program code, which, when executed on at least one processor
on the management network node causes the management network node to perform the

method as above.

The objective is according to an aspect achieved by a computer program product comprising a
computer program as above and a computer readable means on which the computer program

is stored.

The objective is according to an aspect achieved by a management network node for re-
establishing a connection to a communication device. The management network node is
configured to receive, from a target network node, a request for a context of the
communication device, the request comprising a second identifier uniquely identifying a
source cell of the communication device and a third identifier identifying the communication
device for which the context is requested; obtain a context for the communication device
based on the second identifier and third identifier; and transmit, to the target network node,

the context for the communication device.

The objective is according to an aspect achieved by a method performed in a communication
device for re-establishment of a connection to a communications network. The method
comprises sending, to a target network node, a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node and a
second identifier uniquely identifying a source cell of the communication device; and
receiving in response to the request a radio resource configuration connection re-
establishment message from the target network node, enabling the communication device to

re-establish the connection to the communications network.

The objective is according to an aspect achieved by a computer program for a communication
device for re-establishing a connection to a communication network. The computer program
comprises computer program code, which, when executed on at least one processor on the

communication device causes the communication device to perform the method as above.

The objective is according to an aspect achieved by a computer program product comprising a
computer program as above and a computer readable means on which the computer program

is stored.



10

15

20

25

WO 2016/207904 PCT/IN2015/050049

The objective is according to an aspect achieved by a communication device for re-
establishment of a connection to a communications network. The communication device is
configured to send, to a target network node, a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node and a
second identifier uniquely identifying a source cell of the communication device; and receive
in response to the request a radio resource configuration connection re-establishment message
from the target network node, enabling the communication device to re-establish the

connection to the communications network.

Further features and advantages of the embodiments of the present teachings will become

clear upon reading the following description and the accompanying drawings.
Brief description of the drawings

Figure 1 illustrates signaling of a known RRC Connection Re-Establishment procedure.
Figure 2 illustrates an example of an RRC connection re-establishment request message.
Figure 3 illustrates an example of an RRC connection re-establishment message.

Figure 4a illustrates signaling of a successful RRC re-establishment procedure.

Figure 4b illustrates signaling of an unsuccessful RRC re-establishment procedure.

Figure 5 illustrates an example of an RRC connection re-establishment complete message.
Figure 6 illustrates signaling of a known RRC re-establishment procedure.

Figure 7 illustrates schematically an environment in which embodiments according to the

present teachings may be implemented.

Figure 8 illustrates an example of an RRC connection re-establishment request message

according to the present teachings.
Figure 9 illustrates CGID availability in SIB 1 of a serving cell.
Figure 10 illustrates GUMMEI information available in an RRC connection request message.

Figure 11 illustrates signaling of a RRC re-establishment procedure according to the present

teachings.
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Figure 12 illustrates a flow chart over steps of an embodiment of a method in a target network

node in accordance with the present teachings.

Figure 13 illustrates schematically a target network node and means for implementing

embodiments of the method in accordance with the present teachings.

Figure 14 illustrates a target network node comprising function modules/software modules for

implementing embodiments of the present teachings.

Figure 15 illustrates a flow chart over steps of an embodiment of a method in a source

network node in accordance with the present teachings.

Figure 16 illustrates schematically a source network node and means for implementing

embodiments of the method in accordance with the present teachings.

Figure 17 illustrates a source network node comprising function modules/software modules

for implementing embodiments of the present teachings.

Figure 18 illustrates a flow chart over steps of an embodiment of a method in a management

network node in accordance with the present teachings.

Figure 19 illustrates schematically a management network node and means for implementing

embodiments of the method in accordance with the present teachings.

Figure 20 illustrates a management network node comprising function modules/software

modules for implementing embodiments of the present teachings.

Figure 21 illustrates a flow chart over steps of an embodiment of a method in a

communication device in accordance with the present teachings.

Figure 22 illustrates schematically a communication device and means for implementing

embodiments of the method in accordance with the present teachings.

Figure 23 illustrates a communication device comprising function modules/software modules

for implementing embodiments of the present teachings.

Detailed description
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In the following description, for purposes of explanation and not limitation, specific details
are set forth such as particular architectures, interfaces, techniques, etc. in order to provide a
thorough understanding. In other instances, detailed descriptions of well-known devices,
circuits, and methods are omitted so as not to obscure the description with unnecessary detail.

Same reference numerals refer to same or similar elements throughout the description.

In order to provide a thorough understanding of the present teachings some more details on

existing procedures are given in the following, with reference to figures 1 — 6.

Figure 1 describes the known RRC Connection re-establishment procedure mentioned in the
background section. When a failure occurs on the radio connection, the UE 1 may attempt to
re-establish the existing connection. That is, the UE 1 detects a radio link failure and this
triggers the RRC connection re-establishment procedure illustrated in figure 1. The UE 1
finds a suitable cell based on its re-selection and selection settings, e.g. tries to find a cell to
which the signal strength is above a certain threshold level. If the UE 1 is successful in
finding a new cell, the UE 1 performs a random access procedure (arrows 1-2) in the

beginning of the RRC connection re-establishment procedure.

At arrow Al, the UE 1 selects a random preamble from a range of preambles and sends it in a
random access preamble message to a (target) network node of the communications network.
In the figure the network node is exemplified by an evolved NodeB (eNB) and denoted target

eNB 2. This random access preamble message is also denoted Message 1 (Msgl).

In response, at arrow A2, the target eNB 2 acknowledges the detected preamble by
transmitting a random access response message, also denoted RA message 2 (Msg2). The RA
message 2 comprises among other things an initial grant to be used on an uplink shared
channel, a timing advance (TA) update and a temporary Cell Radio Network Temporary
Identifier (C-RNTTI).

When the UE 1 receives the RA message 2, it uses the grant to transmit (arrow 3) a RRC

connection re-establishment request.

Figure 2 illustrates the request denoted “RRC Connection Re-establishment Request”, which
is used in LTE when there is a need to initiate the RRC connection re-establishment
procedure. In figure 2, “physCellid” is the Physical Cell Identity of the primary cell (PCell) to

which the UE was connected prior to the failure, “re-establishment Cause” indicates the
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failure cause that triggered the re-establishment procedure, and “ue-Identity” is the identity of
the UE included in order to enable retrieval of a context for the UE and to facilitate contention
resolution by lower layers. The UE context holds e.g. subscription information, capabilities of
the UE and also dynamic information such as list of bearers that are established for the UE,

which allows faster execution of procedures such as bearer establishment.

The “RRC Connection Re-establishment Request” contains the following fields: (reference is

made to figure 2)
1. Re-establish UE-Identity (encircled numeral 1 in figure 2): Sets the UE-Identity as follows:

. Set the C-RNTI to the C-RNTI used in the source PCell (for handover failure
and mobility from E-UTRA failure) or used in the PCell in which the trigger for the re-

establishment occurred (for other failure cases);

. Set the physCellld to the physical cell identity of the source PCell (for handover
failure and mobility from E-UTRA failure) or of the PCell in which the trigger for the re-

establishment occurred (for other failure cases);

. Set the shortMAC-I to the 16 least significant bits of the MAC-I calculated
which is used for contention resolution in the new cell, denoted target cell. The shortMAC-I is
used for verifying the credibility of the "RRC Connection Re-establishment Request"

message.

2. Re-establishment Cause (encircled numeral 2 in figure 2): This field indicates the cause of
the re-establishment which can be due to reconfiguration failure, handover failure or other

failure.

A particular example of the above is illustrated at the lower-most part of figure 2, wherein C-
RNTI is 1339, PCellid is 409, and the re-establishment cause is “other failure”. The ue-

identity is then set according to the above, as exemplified at encircled numeral 3.

Reverting now to figure 1, once the target eNB 2 receives the RRC connection re-
establishment request from the UE 1 it tries to identify the source cell (controlled by source
eNB 3) which this physicalCellld (C-RNTI) belongs to. The target eNB 2 may for instance
look in its neighbor list to find this out (indicated at box Adm. Control in figure 1). The
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neighbor list (or neighbor cell relation list) is held by eNBs and comprise e.g. mappings
between PCI and a globally unique cell identifier, cell global identity (CGID).

When having identified the source eNB 3, the target eNB 2 contacts the source eNB 3 and
then fetches the UE context over X2 interface (arrow A4). If the UE context is successfully
retrieved from the source eNB 3 (arrow AS), the target eNB 2 replies to the UE 1 with a

message “RRC Connection Re-establishment” (arrow A6).

Figure 3 illustrates the message “RRC Connection Re-establishment” sent from the target
eNB 2 to the UE 1. The “RRC Connection Re-establishment” message resolves the contention
required to re-establish the signaling radio bearer 1 (SRB1), which is the signaling radio

bearer used for RRC messages.

There are thus two cases, illustrated in figures 4a and 4b: either the re-establishment request is

successful (figure 4a) or it is unsuccessful (figure 4b).

Figure 4a illustrates signaling in a successful re-establishment request. The UE 1 has thus sent
a re-establishment request (arrow A3, figure 1 and figure 4a). If the target eNB 2 was
successful in fetching the context for the UE 1 from the source eNB 3, then it sends the “RRC
Connection Re-establishment” message (arrow 6 in figure 1, arrow 6a in figure 4a) to the UE
1. The UE 1 replies to the “RRC Connection Re-establishment” message sent from the target
eNB 2 with a “RRC Connection Re-establishment complete” message (arrow A7 figure 1 and
figure 4a) to confirm the Re-establishment to the target eNB 2 and once this message reaches

the Target Cells, the re-establishment is successful.

Figure 5 illustrates the “RRC Connection Re-establishment complete” message that is used
today. This message may be used also when implementing embodiments according to the

present teachings, without any changes required.

Figure 4b illustrates signaling in case of an unsuccessful re-establishment request. The UE 1
has sent a re-establishment request (arrow A3, figure 1 and figure 4b). If the target eNB 2 was
unsuccessful in fetching the context for the UE 1 from the source eNB 3, then the re-
establishment fails and the target eNB 2 sends the “RRC Connection Re-establishment reject”
message (arrow 6 in figure 1, arrow 6b in figure 4b) to the UE 1. The UE 1 moves to a state
denoted RRC IDLE state. In this state the UE 1 has lost its connection to the communications

network and has to start over again for obtaining a new connection.
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Figure 6 illustrates in more details the signaling during the re-establishment procedure
according to prior art. In general, a serving cell 3 and a target cell 2 may be provided by the
same eNB or they may be provided by different eNBs. The present teachings are more
relevant for the case that the serving cell is provided by a first eNB (serving eNB) while the
target cell is provided by another eNB (target eNB). However, the procedure is the same for
both cases. In the following the signaling may be indicated as being to/from serving cell to
target cell, although it is realized that signaling is between eNBs controlling the respective

cells.

At arrow A10 (corresponding to arrow A3 of figure 1), the UE 1 sends the RRC connection
re-establishment request to the target cell of an (unprepared) target eNB 2.

At arrows All, A12 and A13, the context for the UE 1 is obtained. In case of a single eNB
controlling both cells, this signaling is within the eNB. In case the source and target cells are
controlled by different eNBs, the signaling is between these eNBs, i.e. between the source

eNB and the target eNB, this signaling is then performed over X2 interface in case of LTE.

At arrow Al4 (corresponding to arrow Ao6a of figure 4a) the target cell sends the “RRC

connection re-establishment”’-message to the UE 1.

At arrow AlS (corresponding to arrow A7 of figures 1 and 4a) the UE 1 sends the “RRC

connection re-establishment complete”-message to the target cell.

The target cell receives the acknowledgment from the UE 1, and at arrow A16, the target cell
2 then sends a request to a mobility management entity (MME) 4 requesting a path switch
from the source cell 3 to the target cell 2. The path switch message informs the MME 4 that
the UE 1 has changed cell. Once the path switch is performed, acknowledged at arrow A17,

the connection is continued from the target cell 2, which is now the serving cell.

At arrow A18, the UE 1 is reconfigured, and at arrow A19, the reconfiguration is completed.
Finally, at arrow A20, the target cell sends a message to the serving cell that the serving cell
should release the context for the UE 1. In the context release message the target cell eNB
informs the source cell eNB that the handover was successful and triggers the release of

resources by the source cell eNB.

10
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In the “RRC Connection Re-establishment Request” message, described e.g. with reference to
figure 2, only the physical cell identity (PCI) of the source cell and the C-RNTI related to the
UE identity (when established in the source eNB 3) are provided to the target eNB 2. This
information is used by the target cell (target eNB) to uniquely identify the source cell (source
eNB) and then to fetch the UE’s context related to this source cell. This information is

communicated on the X2 Interface that is used in LTE for communication between eNBs.

However, as mentioned in the background section, if the X2 interface is not available for
some reason, e.g. due to the operator not configuring the X2 interface, due to virtual local area
network (VLAN) issues, due to inter-vendor issues, etc., the target eNb 2 will not be able to
fetch the UE-Context from source eNb 3 and the re-establishment will fail. An “RRC
Connection Re-establishment Reject” message will then be sent to the UE, as described with

reference to figure 4b.

Further, there can be a PCI conflict when a cell has multiple neighbors with the same PCI and
it may then happen that the target eNB 2 tries to fetch the UE context from the wrong source

eNB, again resulting in a failed re-establishment of the connection.

Still further, if the PCI belongs to a non-neighbor cell, the source eNb 3 cannot uniquely
identify the PCI, leading again to a failed re-establishment and an RRC Connection Re-
establishment Reject message being sent to the UE 1. This since the PCI will not be found in
the mapping to the globally unique cell identifier in the source eNB and there will be no
communication with that particular target eNB 2 through X2. In fact, X2 will not even exist as

they are not neighbors, and again failed re-establishment results.

Briefly, the inventors have identified the above described shortcomings of prior art, and the
present teachings aim at removing these shortcomings and make the re-establishment process
more efficient and reliable. The significance of the teachings would be evident for instance in

the following scenarios:

. When the source and target cell are not defined as neighbors (e.g. not present in

a respective neighbor relations list),

. When an interface (e.g. X2 interface in case of LTE) doesn’t exist between the

source and target cell for communication them between,

11
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. Existence of PCI conflict with source cell from another nearby cell in vicinity of

the target cell.

Figure 7 illustrates schematically an environment in which embodiments according to the
present teachings may be implemented. A communications system 10 comprises an access
network implementing e.g. LTE. The access network comprises a number of network nodes,
e.g. eNBs 12, 13 providing wireless communication to communication device 11. The
communication device 11 may comprise e.g. a smart phone, tablet computer etc., and will in
the following be denoted UE 11. Each such network node 12, 13 controls one or more
geographical areas, denoted cells C1, C2, in which the wireless communication is provided.
As have been described, an eNB 13 currently serving the UE 11 is denoted source eNB or
serving eNB, while any eNB which may be a candidate for taking over the serving of the UE
11 is denoted target eNB 12 or candidate eNB. Between the eNBs there may be a connection
over which they may communicate, e.g. X2 interface. However, as noted earlier this

connection may not always exist (illustrated in figure 7 by two lines crossing the connection).

The communications system 10 also comprises other nodes, e.g. a mobility management
entity 14, which may be seen as a key control node of the access network. The MME 14
handles tracking and paging procedures, bearer activation and deactivation procedures,

authentication etc.

In various embodiments, the present teachings suggest modifying some Information Elements
(IE) in the “RRC Connection Re-establishment Request” message and also the methodology
by which the target eNB fetches the UE context from the source eNB. These modifications

will remove the described shortcomings of prior art and improve the currently used procedure.

According to various aspects of the present teachings, the same event messages as are used in
the current procedure may be used also according to the present teachings; however at least
some of the information elements of “RRC Connection Re-establishment Request” messages

will be modified to achieve the desired reliability.

Figure 8 illustrates an example of an RRC connection re-establishment request message
according to the present teachings. The RRC Connection Re-establishment Request message
carries the re-establishment request to the target eNB and also provides identification of the
source eNB from which it is coming, UE’s identity in that source cell and a Short-Mac-I for

contention resolution purposes, as have been described. This information is indicated in figure

12
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8 at encircled numeral 1. In this regards there is no changes towards the prior art, i.e. encircled

numeral 1 of figure 8 is the same information as indicated at encircled numeral 1 of figure 2.

However, in figure 8, at encircled numeral 2, instead of “physical cell ID” being PCI as in
prior art, the CGID is used. Further, according to the present teachings, and in contrast to
prior art, a Globally Unique Mobility Management Entity Identifier (GUMMEI) may be
included in the RRC connection re-establishment request message. The GUMMEI comprises
Public Land Mobile Network (PLMN) identity, a Mobility Management Entity (MME) group
identity and an MME code, and uniquely identifies the MME that currently manages the UE
11. In various embodiments according to the present teachings, the GCIS is used for uniquely

identifying the source eNB from which the UE 11 is coming, and the PCI may be omitted.

In the prior art methodology, the source eNB cell is identified by PCI. However, as have been
described, this can lead to confusion due to PCI conflicts and also mismatches of PCI
mappings to the globally unique cell identifier, in case the source cell is not a neighbor of
target cell. The present teachings therefore suggest using the Cell Global Identity (CGID)
instead of PCI. By having the UE 11 transmit the CGID in the message to the target eNB 12,
the target eNB 12 will be able to uniquely find out the source eNB cell in the communications
network 10 and all the confusions due to PCI being used for identifying the source eNB cell
will be eliminated. The CGID is readily available with the UE 11, as is described next with

reference to figure 9.

Using CGID will also help to identify a cell uniquely; even when the source eNB cell is not a
neighbor of the target cell and can perform the next process of fetching the UE context from

this cell source eNB cell.

Figure 9 illustrates CGID availability in SIB 1 of a serving cell. As mentioned, the CGID is
readily available to the UE from the SIB 1 signaling which is performed periodically by the
eNBs. At the right-hand side of figure 9, message details for the System Information Block
type 1 message are illustrated. In this SIB 1 message, the UE may easily obtain the cell
identity, as indicated by the arrow pointing at the information in the message details
highlighted by a box. The UE may thus obtain this information and insert it in the re-
establishment request that it sends to the target eNB.

Figure 10 illustrates GUMMEI information available in an RRC connection request message.

The illustrated message details are details of RRC a connection request message that is
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received by the UE while establishing a fresh RRC connection. The UE may thus obtain this
GUMMEI information and insert it in the RRC re-establishment request that it sends to the
target eNB.

As mentioned earlier, if the X2-Interface is not available, UE context cannot be fetched from
the source cell. By providing, to the target eNB, the MME-ID (GUMMEI) of the MME which
the UE is registered to, and/or the CGID, the target eNB can fetch the UE context using this
MME information and the re-establishment can successfully take place, even in the case

where X2 interface is non-existent.

Fetching the UE context is an important step in the re-establishment, as the target eNB fetches
the information about the UE 11 from its previous source eNB in this step. This information is
of utmost importance to continue the connection in new cell (without having to start the

connection from beginning).

In cases where X2 interface exists and is working, the fetching will take place through X2
itself according to prior art, as described with reference to figure 6. Instead of using the PCI

as in prior art, the CGID is used.

Figure 11 illustrates signaling of a RRC re-establishment procedure according to the present

teachings.

At arrow A30, the UE 11 sends the RRC connection re-establishment request to the target cell
of an unprepared target eNB 12. In the following target cell and target eNB may be used
interchangeably, but it is understood that the target cell is a cell controlled by the target eNB.
In cases where X2 doesn’t exist, the target eNB 12 will try to fetch the UE context using the
MME-ID obtained from the “RRC Connection Re-establishment Request” that it received
from the UE 11. According to the present teachings, the MME-ID is included in this request

message.

The target eNB 12 now knows the MME-ID and contacts the MME 14 to fetch the UE
context from the source eNb 13 that is identified by the provided CGI. In particular, at arrow
A31, the target eNB 12 sends a context fetch request to the MME 14.

When this UE context fetch request is received by the MME 14, it forwards the request to the
cell (serving cell of the source eNB 13) that is identified by the C-RNTTI of the UE 11 whose
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context is required. Thus, at arrow A32 the MME 14 forwards the context fetch request to the
source eNB 13.

Upon receiving the request, the source eNB 13 acknowledges it and provides the UE context
corresponding to that C-RNTI to the MME 14 (arrow A33). The MME 14 in turn forwards
(arrow A34) the context fetch message to the target eNB 12. The target eNB 12 may
acknowledge this (arrow A35) by sending to the MME 14 a context fetch response accept

message.

The target eNb 12 now has all the information it needs to re-establish the call and therefore it
sends the “RRC Connection Re-establishment” message (arrow A36) to the UE 11 approving
the re-establishment. This message is acknowledged by the UE 11 by the UE 11 sending the
“RRC Connection Re-establishment Complete” message (arrow A37) to the target eNB 12.

The re-establishment has now been carried out successfully.

At arrows A38-A42, the signaling corresponding to arrows A16-A20 of figure 6 is carried

out, the description of which are therefore not repeated here.

The different embodiments and features that have been described may be combined in various

ways, examples on which are given in the following with reference first to figure 12.

Figure 12 illustrates a flow chart over steps of an embodiment of a method 100 in a target
network node in accordance with the present teachings. The method 100 may be performed in
a target network node 12 for re-establishing a connection to a communication device 11. The
target network node 12 may for instance be a base station, e.g. eNB in case of LTE. It may
have been established, e.g. through channel measurements, that the communication device 11
has a better channel towards this target network node 12 and that the re-establishment of a

connection should be performed towards this network node.

The method 100 comprises receiving 101, from the communication device 11, a request for a
re-establishment of the connection, the request comprising a first identifier identifying a
management node 14 (e.g. a mobility management node) and a second identifier uniquely

identifying a source cell of the communication device 11.
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The method 100 comprises obtaining 102 a context for the communication device 11 based on
at least one of the first identifier and the second identifier. The context may be obtained based

on the first identifier, based on the second identifier or based on both identifiers.

The method 100 comprises re-establishing 103 the connection to the communication device
11. Having the context, the target network node 12 is now able to re-establish the connection
and the communication device 11 may continue receive wireless services, with the target

network node 12 now as the serving network node.

In an embodiment, the first identifier identifying the management node 14 comprises a
Globally Unique Mobility Management Entity Identifier, GUMMEIL of a management node
14 with which the communication device 11 was last registered, and the second identifier
uniquely identifying the source cell comprises a Cell Global Identity, CGID, of the source cell

to which the communication device 11 was last connected to.
In various embodiments, the obtaining 102 of the context comprises:
- identifying the management node 14 based on the first identifier,

- sending, to the identified management node 14, a context request requesting the context for

the communication device 11, and

- receiving, from the identified management node 14, the context for the communication

device 11.
In various embodiments, the obtaining 102 of the context comprises:
- identifying a source cell based on at least the second identifier,

- sending, to the identified source cell 13, a context request requesting the context for the

communication device 11, and
- receiving, from the identified source cell 13, the context for the communication device 11.

Figure 13 illustrates schematically a target network node 12 and means for implementing

embodiments of the method in accordance with the present teachings.

The target network node 12 comprises a processor 20 comprising any combination of one or
more of a central processing unit (CPU), multiprocessor, microcontroller, digital signal
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processor (DSP), application specific integrated circuit etc. capable of executing software
instructions stored in a memory 21 which can thus be a computer program product 21. The
processor 20 can be configured to execute any of the various embodiments of the method for

instance as described in relation to figure 12.

The memory 21 can be any combination of read and write memory (RAM) and read only
memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-ROM, digital versatile
disc (DVD), Blu-ray disc etc. The memory 21 may also comprise persistent storage, which,
for example, can be any single one or combination of magnetic memory, optical memory,

solid state memory or even remotely mounted memory.

The target network node 12 also comprises an input/output device 23 (indicated by I/O in
figure 13) for communicating with other entities, e.g. with source network nodes and with
other network nodes such as the MME 14. Such input/output device 33 of the target network

node 12 may comprise a communication interface.

The target network node 12 may also comprise or control antenna systems etc. for providing

the wireless communication to the UE 11.

The target network node 12 may also comprise additional processing circuitry, schematically
indicated at reference numeral 24, for implementing the various embodiments according to

the present teachings.

The present teachings provide one or more computer programs 22 for the target network node
12. The computer program 22 comprises computer program code, which, when executed on at
least one processor 20 on the target network node 12 causes the target network node 12 to

perform the method 100 according to any of the described embodiments thereof.

The present disclosure also encompasses computer program products 21 comprising a
computer program 22 for implementing the embodiments of the method as described, and a
computer readable means on which the computer program 22 is stored. The computer
program product 21 may, as mentioned earlier, be any combination of random access memory
(RAM) or read only memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-
ROM, digital versatile disc (DVD), Blu-ray disc etc.
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A target network node 12 is provided for re-establishing a connection to a communication

device 11. The target network node 12 is configured to:

- receive, from the communication device 11, a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node 14 and a

second identifier uniquely identifying a source cell of the communication device 11,

- obtain a context for the communication device 11 based on at least one of the first identifier

and the second identifier, and
- re-establish the connection to the communication device 11.

The target network node 12 may be configured to perform the above steps e.g. by comprising
one or more processors 20 and memory 21, the memory 21 containing instructions executable
by the processor 20, whereby the target network node 12 is operative to perform the steps. In
case of several processors 20, they may be configured to perform all steps of the method 100

or only part of the steps.

In an embodiment, the first identifier identifying the management node 14 comprises a
Globally Unique Mobility Management Entity Identifier, GUMMEIL of a management node
14 with which the communication device 11 was last registered, and wherein the second
identifier uniquely identifying the source cell comprises a Cell Global Identity, CGID, of the

source cell to which the communication device 11 was last connected to.
In an embodiment, the target network node 12 is configured to obtain the context by:
- identifying the management node 14 based on the first identifier,

- sending, to the identified management node 14, a context request requesting the context for

the communication device 11, and

- receiving, from the identified management node 14, the context for the communication

device 11.
In an embodiment, the target network node 12 is configured to obtain the context by:

- identifying a source cell based on at least the second identifier,
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- sending, to the identified source cell 13, a context request requesting the context for the

communication device 11, and
- receiving, from the identified source cell 13, the context for the communication device 11.

The computer program products, or the memories, comprises instructions executable by the
processor 20. Such instructions may be comprised in a computer program, or in one or more

software modules or function modules.

Figure 14 illustrates a target network node comprising function modules/software modules for
implementing embodiments of the present teachings. In an aspect, means are provided, e.g.
function modules or units, that can be implemented using software instructions such as
computer program executing in a processor and/or using hardware, such as application
specific integrated circuits, field programmable gate arrays, discrete logical components etc.,

or any combination thereof.

A target network node is provided for re-establishing a connection to a communication
device. The target network node comprises a first unit 31 for receiving, from the
communication device, a request for a re-establishment of the connection, the request
comprising a first identifier identifying a management node and a second identifier uniquely

identifying a source cell of the communication device.

The target network node comprises a second unit 32 for obtaining a context for the

communication device based on at least one of the first identifier and the second identifier.

The target network node comprises a third unit 33 for re-establishing the connection to the

communication device.

The target network node may comprise still further units for implementing the steps of the

various embodiments of the method 100 in the target network node.

Figure 15 illustrates a flow chart over steps of an embodiment of a method in a source
network node in accordance with the present teachings. The method 200 may be performed in
a source network node 13 for re-establishing a connection to a communications device 11.

The method 200 comprises:
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- receiving 201, from a management node 14, a request for a context for the communication

device 11, and

- sending 202, to the management node 14, the context for the communication device 11 in

response to the request.

Figure 16 illustrates schematically a source network node and means for implementing

embodiments of the method in accordance with the present teachings.

The source network node 13 comprises a processor 40 comprising any combination of one or
more of a central processing unit (CPU), multiprocessor, microcontroller, digital signal
processor (DSP), application specific integrated circuit etc. capable of executing software
instructions stored in a memory 41 which can thus be a computer program product 41. The
processor 40 can be configured to execute any of the various embodiments of the method for

instance as described in relation to figure 15.

The memory 41 can be any combination of read and write memory (RAM) and read only
memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-ROM, digital versatile
disc (DVD), Blu-ray disc etc. The memory 41 may also comprise persistent storage, which,
for example, can be any single one or combination of magnetic memory, optical memory,

solid state memory or even remotely mounted memory.

The source network node 13 also comprises an input/output device 43 (indicated by I/O in
figure 16) for communicating with other entities, e.g. with target network nodes and with
other network nodes such as the MME 14. Such input/output device 43 of the source network

node 13 may comprise a communication interface.

The source network node 13 may also comprise or control antenna systems etc. for providing

the wireless communication to the UE 11.

The source network node 13 may also comprise additional processing circuitry, schematically
indicated at reference numeral 44, for implementing the various embodiments according to

the present teachings.

The present teachings provide one or more computer programs 42 for the source network

node 13. The computer program 42 comprises computer program code, which, when executed

20



10

15

20

25

WO 2016/207904 PCT/IN2015/050049

on at least one processor 40 on the source network node 13 causes the source network node

13 to perform the method 200 according to any of the described embodiments thereof.

The present disclosure also encompasses computer program products 41 comprising a
computer program 42 for implementing the embodiments of the method as described, and a
computer readable means on which the computer program 42 is stored. The computer
program product 41 may, as mentioned earlier, be any combination of random access memory
(RAM) or read only memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-
ROM, digital versatile disc (DVD), Blu-ray disc etc.

A source network node 13 is provided for re-establishing a connection to a communications

device 11. The source network node 13 is configured to:

- receive, from a management node 14, a request for a context for the communication device

11, and

- send, to the management node 14, the context for the communication device 11 in response

to the request.

The source network node 13 may be configured to perform the above steps e.g. by comprising
one or more processors 40 and memory 41, the memory 41 containing instructions executable
by the processor 40, whereby the source network node 13 is operative to perform the steps. In
case of several processors 40, they may be configured to perform all steps of the method 100

or only part of the steps.

The computer program products, or the memories, comprises instructions executable by the
processor 40. Such instructions may be comprised in a computer program, or in one or more

software modules or function modules.

Figure 17 illustrates a source network node comprising function modules/software modules
for implementing embodiments of the present teachings. In an aspect, means are provided,
e.g. function modules or units, that can be implemented using software instructions such as
computer program executing in a processor and/or using hardware, such as application
specific integrated circuits, field programmable gate arrays, discrete logical components etc.,

or any combination thereof.
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A source network node is provided for re-establishing a connection to a communication
device. The source network node comprises a first unit 51 for receiving, from a management

node 14, a request for a context for the communication device 11.

The source network node comprises a second unit 52 for sending, to the management node

14, the context for the communication device 11 in response to the request.

It is noted that the source network node may be the source network node for a first
communication device and a target network node for a second communication device. The
source network node as well as the target network node may therefore be configured to
perform the method 100 as described with reference to figure 12 and also the method 200 as

described with reference to figure 15.

Figure 18 illustrates a flow chart over steps of an embodiment of a method in a management
network node in accordance with the present teachings. The method may be 300 performed in
a management network node 14, e.g. the MME in case of LTE, for re-establishing a

connection to a communication device 11. The method 300 comprises:

- receiving 301, from a target network node 12, a request for a context of the communication
device 11, the request comprising a second identifier uniquely identifying a source cell of the
communication device 11 and a third identifier identifying the communication device 11 for

which the context is requested,

- obtaining 302 a context for the communication device 11 based on the second identifier and

third identifier, and

- transmitting 303, to the target network node 12, the context for the communication device

11.

In an embodiment, the second identifier uniquely identifying the source cell comprises a Cell
Global Identity, CGID, of the source cell to which the communication device 11 was last
connected, and wherein the third identifier identifying the communication device 11

comprises a temporary Cell Radio Network Temporary Identifier, C-RNTL
In various embodiments, the obtaining 302 comprises:

- identifying the source cell of the communication device 11 based on the second identifier,
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- sending, to the identified source cell, a context request requesting the context for the

communication device 11, the request comprising the third identifier, and
- receiving, from the identified source cell, the context for the communication device 11.

Figure 19 illustrates schematically a management network node and means for implementing

embodiments of the method in accordance with the present teachings.

The management network node 14 comprises a processor 60 comprising any combination of
one or more of a central processing unit (CPU), multiprocessor, microcontroller, digital signal
processor (DSP), application specific integrated circuit etc. capable of executing software
instructions stored in a memory 61 which can thus be a computer program product 61. The
processor 60 can be configured to execute any of the various embodiments of the method for

instance as described in relation to figure 18.

The memory 61 can be any combination of read and write memory (RAM) and read only
memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-ROM, digital versatile
disc (DVD), Blu-ray disc etc. The memory 61 may also comprise persistent storage, which,
for example, can be any single one or combination of magnetic memory, optical memory,

solid state memory or even remotely mounted memory.

The management network node 14 also comprises an input/output device 63 (indicated by I/O
in figure 19) for communicating with other entities, e.g. with target and source network nodes
and with other network nodes such as gateways of external packet data networks etc. Such
input/output device 63 may comprise one or more communication interfaces, e.g. S1 interface

in case of LTE.

The management network node 14 may also comprise additional processing circuitry,
schematically indicated at reference numeral 64, for implementing the various embodiments

according to the present teachings.

The present teachings provide one or more computer programs 62 for the management
network node 14. The computer program 62 comprises computer program code, which, when
executed on at least one processor 60 on the management network node 14 causes the
management network node 14 to perform the method 300 according to any of the described

embodiments thereof.
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The present disclosure also encompasses computer program products 61 comprising a
computer program 62 for implementing the embodiments of the method as described, and a
computer readable means on which the computer program 62 is stored. The computer
program product 61 may, as mentioned earlier, be any combination of random access memory
(RAM) or read only memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-
ROM, digital versatile disc (DVD), Blu-ray disc etc.

A management network node 14 is provided for re-establishing a connection to a

communication device 11. The management network node 14 is configured to:

- receive, from a target network node 12, a request for a context of the communication device
11, the request comprising a second identifier uniquely identifying a source cell of the
communication device 11 and a third identifier identifying the communication device 11 for

which the context is requested,

- obtain a context for the communication device 11 based on the second identifier and third

identifier, and
- transmit, to the target network node 12, the context for the communication device 11.

The management network node 14 may be configured to perform the above steps e.g. by
comprising one or more processors 60 and memory 61, the memory 61 containing instructions
executable by the processor 60, whereby the management network node 14 is operative to
perform the steps. In case of several processors 60, they may be configured to perform all

steps of the method 300 or only part of the steps.

In an embodiment, the second identifier uniquely identifying the source cell comprises a Cell
Global Identity, CGID, of the source cell to which the communication device 11 was last
connected, and wherein the third identifier identifying the communication device 11

comprises a temporary Cell Radio Network Temporary Identifier, C-RNTL
In an embodiment, the management node 14 is configured to obtain the context by:
- identifying the source cell of the communication device 11 based on the second identifier,

- sending, to the identified source cell, a context request requesting the context for the

communication device 11, the request comprising the third identifier, and
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- receiving, from the identified source cell, the context for the communication device 11.

The computer program products, or the memories, comprises instructions executable by the
processor 60. Such instructions may be comprised in a computer program, or in one or more

software modules or function modules.

Figure 20 illustrates a management network node comprising function modules/software
modules for implementing embodiments of the present teachings. In an aspect, means are
provided, e.g. function modules or units, that can be implemented using software instructions
such as computer program executing in a processor and/or using hardware, such as
application specific integrated circuits, field programmable gate arrays, discrete logical

components etc., or any combination thereof.

The management network node comprises a first unit 71 for receiving, from a target network
node, a request for a context of the communication device, the request comprising a second
identifier uniquely identifying a source cell of the communication device and a third identifier

identifying the communication device for which the context is requested.

The management network node comprises a second unit 72 for obtaining a context for the

communication device 11 based on the second identifier and third identifier.

The management network node comprises a third unit 73 for transmitting, to the target

network node, the context for the communication device.

Figure 21 illustrates a flow chart over steps of an embodiment of a method 400 in a
communication device 11 in accordance with the present teachings. The method 400 may be
performed in a communication device 11 for re-establishment of a connection to a

communications network 10. The method 400 comprises:

- sending 401, to a target network node 12, a request for a re-establishment of the connection,
the request comprising a first identifier identifying a management node 14 and a second

identifier uniquely identifying a source cell of the communication device 11, and

- receiving 402 in response to the request a radio resource configuration connection re-
establishment message from the target network node 12, enabling the communication device

11 to re-establish the connection to the communications network 10.
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The communication device 11 sends the first identifier identifying a management node 14
which it was registered to before the error (e.g. link failure) occurred in the re-establishment
request that it sends to the target eNB cell. This enables the target eNB to obtain the context
for the communication device 11 by using the first identifier and obtain the context from the

serving eNB via the management node 14.

In an embodiment, the first identifier identifying the management node 14 comprises a
Globally Unique Mobility Management Entity Identifier, GUMMEIL of a management node
with which the communication device 11 was last registered, and wherein the second
identifier uniquely identifying the source cell comprises a Cell Global Identity, CGID, of the

source cell to which the communication device 11 was last connected to.

Figure 22 illustrates schematically a communication device 11 and means for implementing

embodiments in accordance with the present teachings.

The communication device 11 comprises a processor 80 comprising any combination of one
or more of a central processing unit (CPU), multiprocessor, microcontroller, digital signal
processor (DSP), application specific integrated circuit etc. capable of executing software
instructions stored in a memory 81 which can thus be a computer program product 81. The
processor 80 can be configured to execute any of the embodiments of the method for instance

as described in relation to figure 21.

The memory 81 can be any combination of read and write memory (RAM) and read only
memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-ROM, digital versatile
disc (DVD), Blu-ray disc etc. The memory 81 may also comprise persistent storage, which,
for example, can be any single one or combination of magnetic memory, optical memory,

solid state memory or even remotely mounted memory.

The communication device 11 also comprises an input/output device 83 (indicated by Rx/Tx
in figure 24) for communicating with other entities, e.g. with source and target network nodes.
Such input/output device 83 of the communication device 11 may comprise a communication
interface for communication according to e.g. LTE, antennas and receiver chains and

transmitting chains.
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The target network node 12 may also comprise additional processing circuitry, schematically
indicated at reference numeral 24, for implementing the various embodiments according to

the present teachings.

The present teachings provide one or more computer programs 82 for the communication
device 11. The computer program 82 comprises computer program code, which, when
executed on at least one processor 80 on the communication device 11 causes the
communication device 11 to perform the method 400 according to any of the described

embodiments thereof.

The present disclosure also encompasses computer program products 81 comprising a
computer program 82 for implementing the embodiments of the method as described, and a
computer readable means on which the computer program 82 is stored. The computer
program product 81 may, as mentioned earlier, be any combination of random access memory
(RAM) or read only memory (ROM), Flash memory, magnetic tape, Compact Disc (CD)-
ROM, digital versatile disc (DVD), Blu-ray disc etc.

A communication device 11 is provided for re-establishment of a connection to a

communications network 10. The communication device 11 is configured to:

- send, to a target network node 12, a request for a re-establishment of the connection, the
request comprising a first identifier identifying a management node 14 and a second identifier

uniquely identifying a source cell of the communication device 11, and

- receive in response to the request a radio resource configuration connection re-establishment
message from the target network node 12, enabling the communication device 11 to re-

establish the connection to the communications network 10.

The communication device 11 may be configured to perform the above steps e.g. by
comprising one or more processors 80 and memory 81, the memory 81 containing instructions
executable by the processor 80, whereby the communication device 11 is operative to perform
the steps. In case of several processors 80, they may be configured to perform all steps of the

method 400 or only part of the steps.

In an embodiment, the first identifier identifying the management node 14 comprises a

Globally Unique Mobility Management Entity Identifier, GUMMEIL of a management node
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with which the communication device 11 was last registered, and wherein the second
identifier uniquely identifying the source cell comprises a Cell Global Identity, CGID, of the

source cell to which the communication device 11 was last connected to.

The computer program products, or the memories, comprises instructions executable by the
processor 80. Such instructions may be comprised in a computer program, or in one or more

software modules or function modules.

Figure 23 illustrates a communication device comprising function modules/software modules
for implementing embodiments of the present teachings. In an aspect, means are provided,
e.g. function modules or units, that can be implemented using software instructions such as
computer program executing in a processor and/or using hardware, such as application
specific integrated circuits, field programmable gate arrays, discrete logical components etc.,

or any combination thereof.

A communication device 11 provided for re-establishing a connection to a communications
network. The communication device 11 comprises a first unit 91 for sending, to a target
network node, a request for a re-establishment of the connection, the request comprising a
first identifier identifying a management node and a second identifier uniquely identifying a

source cell of the communication device.

The communication device 11 comprises a second unit 92 for receiving in response to the
request a radio resource configuration connection re-establishment message from the target
network node, enabling the communication device to re-establish the connection to the

communications network.

The invention has mainly been described herein with reference to a few embodiments.
However, as is appreciated by a person skilled in the art, other embodiments than the
particular ones disclosed herein are equally possible within the scope of the invention, as

defined by the appended patent claims.
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CLAIMS:

1. A method (100) performed in a target network node (12) for re-establishing a connection to

a communication device (11), the method (100) comprising:

- receiving (101), from the communication device (11), a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node (14) and a

second identifier uniquely identifying a source cell of the communication device (11),

- obtaining (102) a context for the communication device (11) based on at least one of the first

identifier and the second identifier, and
- re-establishing (103) the connection to the communication device (11).

2. The method (100) as claimed in claim 1, wherein the first identifier identifying the
management node (14) comprises a Globally Unique Mobility Management Entity Identifier,
GUMMEI, of a management node (14) with which the communication device (11) was last
registered, and wherein the second identifier uniquely identifying the source cell comprises a
Cell Global Identity, CGID, of the source cell to which the communication device (11) was

last connected to.
3. The method (100) as claimed in claim 1 or 2, wherein the obtaining (102) comprises:
- identifying the management node (14) based on the first identifier,

- sending, to the identified management node (14), a context request requesting the context for

the communication device (11), and

- receiving, from the identified management node (14), the context for the communication

device (11).
4. The method (100) as claimed in claim 1 or 2, wherein the obtaining (102) comprises:
- identifying a source cell based on at least the second identifier,

- sending, to the identified source cell (13), a context request requesting the context for the

communication device (11), and
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- receiving, from the identified source cell (13), the context for the communication device

(11).

5. A computer program (22) for a target network node (12) for re-establishing a connection to
a communications device (11), the computer program (22) comprising computer program
code, which, when executed on at least one processor on the target network node (12) causes

the target network node (12) to perform the method (100) according to any one of claims 1-4.

6. A computer program product (21) comprising a computer program (22) as claimed in claim

5 and a computer readable means on which the computer program (22) is stored.

7. A target network node (12) for re-establishing a connection to a communication device

(11), the target network node (12) being configured to:

- receive, from the communication device (11), a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node (14) and a

second identifier uniquely identifying a source cell of the communication device (11),

- obtain a context for the communication device (11) based on at least one of the first

identifier and the second identifier, and
- re-establish the connection to the communication device (11).

8. The target network node (12) as claimed in claim 7, wherein the first identifier identifying
the management node (14) comprises a Globally Unique Mobility Management Entity
Identifier, GUMMEI, of a management node (14) with which the communication device (11)
was last registered, and wherein the second identifier uniquely identifying the source cell
comprises a Cell Global Identity, CGID, of the source cell to which the communication

device (11) was last connected to.
9. The target network node (12) as claimed in claim 7 or 8, configured to obtain by:
- identifying the management node (14) based on the first identifier,

- sending, to the identified management node (14), a context request requesting the context for

the communication device (11), and
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- receiving, from the identified management node (14), the context for the communication

device (11).
10. The target network node (12) as claimed in claim 7 or 8, configured to obtain by:
- identifying a source cell based on at least the second identifier,

- sending, to the identified source cell (13), a context request requesting the context for the

communication device (11), and

- receiving, from the identified source cell (13), the context for the communication device

(11).

11. A method (200) performed in a source network node (13) for re-establishing a connection

to a communications device (11), the method (200) comprising:

- receiving (201), from a management node (14), a request for a context for the

communication device (11), and

- sending (202), to the management node (14), the context for the communication device (11)

in response to the request.

12. A computer program (42) for a source network node (13) for re-establishing a connection
to a communications device (11), the computer program (42) comprising computer program
code, which, when executed on at least one processor on the source network node (13) causes

the source network node (13) to perform the method (200) according to claim 11.

13. A computer program product (41) comprising a computer program (42) as claimed in

claim 12 and a computer readable means on which the computer program (42) is stored.

14. A source network node (13) for re-establishing a connection to a communications device

(11), the source network node (13) being configured to:

- receive, from a management node (14), a request for a context for the communication device

(11), and

- send, to the management node (14), the context for the communication device (11) in

response to the request.
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15. A method (300) performed in a management network node (14) for re-establishing a

connection to a communication device (11), the method (300) comprising:

- receiving (301), from a target network node (12), a request for a context of the
communication device (11), the request comprising a second identifier uniquely identifying a
source cell of the communication device (11) and a third identifier identifying the

communication device (11) for which the context is requested,

- obtaining (302) a context for the communication device (11) based on the second identifier

and third identifier, and

- transmitting (303), to the target network node (12), the context for the communication

device (11).

16. The method (300) as claimed in claim 15, wherein the second identifier uniquely
identifying the source cell comprises a Cell Global Identity, CGID, of the source cell to which
the communication device (11) was last connected, and wherein the third identifier
identifying the communication device (11) comprises a temporary Cell Radio Network

Temporary Identifier, C-RNTL
17. The method (300) as claimed in claim 15 or 16, wherein the obtaining (302) comprises:
- identifying the source cell of the communication device (11) based on the second identifier,

- sending, to the identified source cell, a context request requesting the context for the

communication device (11), the request comprising the third identifier, and
- receiving, from the identified source cell, the context for the communication device (11).

18. A computer program (62) for a management network node (14) for re-establishing a
connection to a communication device (11), the computer program (62) comprising computer
program code, which, when executed on at least one processor on the management network
node (14) causes the management network node (14) to perform the method (300) according

to any of claims 15-17.

19. A computer program product (61) comprising a computer program (62) as claimed in

claim 18 and a computer readable means on which the computer program (62) is stored.
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20. A management network node (14) for re-establishing a connection to a communication

device (11), the management network node (14) being configured to:

- receive, from a target network node (12), a request for a context of the communication
device (11), the request comprising a second identifier uniquely identifying a source cell of
the communication device (11) and a third identifier identifying the communication device

(11) for which the context is requested,

- obtain a context for the communication device (11) based on the second identifier and third

identifier, and

- transmit, to the target network node (12), the context for the communication device (11).

21. The management network node (14) as claimed in claim 20, wherein the second identifier
uniquely identifying the source cell comprises a Cell Global Identity, CGID, of the source cell
to which the communication device (11) was last connected, and wherein the third identifier
identifying the communication device (11) comprises a temporary Cell Radio Network

Temporary Identifier, C-RNTL

22. The management network node (14) as claimed in claim 20 or 21, wherein configured to

obtain by:
- identifying the source cell of the communication device (11) based on the second identifier,

- sending, to the identified source cell, a context request requesting the context for the

communication device (11), the request comprising the third identifier, and
- receiving, from the identified source cell, the context for the communication device (11).

23. A method (400) performed in a communication device (11) for re-establishment of a

connection to a communications network (10), the method (400) comprising:

- sending (401), to a target network node (12), a request for a re-establishment of the
connection, the request comprising a first identifier identifying a management node (14) and a

second identifier uniquely identifying a source cell of the communication device (11), and
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- receiving (402) in response to the request a radio resource configuration connection re-
establishment message from the target network node (12), enabling the communication device

(11) to re-establish the connection to the communications network (10).

24. The method (400) as claimed in claim 23, wherein the first identifier identifying the
management node (14) comprises a Globally Unique Mobility Management Entity Identifier,
GUMMEI, of a management node with which the communication device (11) was last
registered, and wherein the second identifier uniquely identifying the source cell comprises a
Cell Global Identity, CGID, of the source cell to which the communication device (11) was

last connected to.

25. A computer program (82) for a communication device (11) for re-establishing a
connection to a communication network (10), the computer program (82) comprising
computer program code, which, when executed on at least one processor on the
communication device (11) causes the communication device (11) to perform the method

(400) according to any of claims 23-24.

26. A computer program product (81) comprising a computer program (82) as claimed in

claim 25 and a computer readable means on which the computer program (82) is stored.

27. A communication device (11) for re-establishment of a connection to a communications

network (10), the communication device (11) being configured to:

- send, to a target network node (12), a request for a re-establishment of the connection, the
request comprising a first identifier identifying a management node (14) and a second

identifier uniquely identifying a source cell of the communication device (11), and

- receive in response to the request a radio resource configuration connection re-establishment
message from the target network node (12), enabling the communication device (11) to re-

establish the connection to the communications network (10).

28. The communication device (11) as claimed in claim 27, wherein the first identifier
identifying the management node (14) comprises a Globally Unique Mobility Management
Entity Identifier, GUMMEIL of a management node with which the communication device

(11) was last registered, and wherein the second identifier uniquely identifying the source cell

34



WO 2016/207904 PCT/IN2015/050049

comprises a Cell Global Identity, CGID, of the source cell to which the communication

device (11) was last connected to.
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because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [::E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. [l Observations where unity of invention is lacking (Continuation of dem 3 of firsi sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. E As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

E

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. [:} As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [:j No required additional search fees were tiraely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; il is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
paymeunt of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

L1 L

No protest accompanied the payment of additional search fees.
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