
Call Re-establishment via Alternative Access Network
FIELD OF THE INVENTION The present invention relates a
method and terminal device for re-establishing a call
in a data network comprising at least a first access
network and a second access network, such as a
wireless unlicensed access network, such as an UMAN
(Unlicensed Mobile Access Network) or WLAN (Wireless
Local Area Network), and a wireless licensed access
network, such as a GSM (Global System for Mo bile
communication), WCDMA (Wideband Code Division Multiple
Access) or GPRS (General Packet Radio Services)
network. BACKGROUND OF THE INVENTION Unlicensed Mobile
Access (UMA) technology enables access to cellular
mobile services, e.g. services provided through GSM,
WCDMA or GPRS over an unli censed spectrum, including
Bluetooth(tm) and WiFi(tm). The UMA technology enables
seamless delivery of mobile voice and data services
over unlicensed wireless networks. The same mobile
identity is provided on cellular radio access networks
and unlicensed wireless networks, so that seamless
transitions (e.g. roaming and handover) between these
networks is possible. In GSM systems, a call
re-establishment procedure is applied, if possible, if
a GSM RR (Radio Resource) connection is going to be
lost due to radio link failure. The possibility to use
GSM call re-establishment is indicated in an
information element (IE) Control Parameters of the
Random Access Channel (RACH), which is broadcast to
mobile in SYSTEM INFORMATION TYPE 1, 2 , 2bis, 3 and 4
mes sages. According to the 3GPP (3rd Generation
Partnership Project) specification TS 



44.018, the GSM call re-establishment procedure may be
started after radio link failure is detected during
dedicated mode. When a radio link failure is detected
by a mobile station (MS), it performs a local end
release on all signalling links unless otherwise
specified, and deactivates all dedicated channels. If
the mobile station is in dual transfer mode, it aborts
thepacket resources, and the RR sublayer of the mobile
station indicates an RR con nection failure to the MM
(Mobility Management) sublayer, unless otherwise speci
fied. It is noted that upper layers may decide on a
re-establishment as well. When a MM connection is
active, an indication may be given by the MM sublayer
to the call control entity to announce that the
current MM connection has been inter rupted but might
be re-established on request of call control.
Depending whether call re-establishment is allowed or
not and on its actual state, call control decides to
either request re-establishment or release the MM
connection. If the call is in a call establishment or
call clearing phase, i.e. any state other than the
"active" state or the "mobile originating modify"
state, call control releases the MM connection. On the
other hand, if the call is in the "active" state or
"mobile originating modify" state, the indication from
MM that re-establishment is possible causes call
control to request re-establishment from the MM
connection, suspend any further mes sage to be sent
and await the completion of the re-establishment
procedure. Call Control (CC) is notified when the MM
connection is re-established and then re sumes
transmission of possibly suspended messages and
resumes user data ex change when an appropriate
channel is available. The GSM cell to be used for call
re-establishment is selected according to the rules
introduced in 3GPP specification TS 45.008. In the
event of a radio link fail 



ure, call re-establishment may be attempted (according
to the procedure in 3GPP TS 44.018). The MS performs a
predetermined algorithm to determine which cell to use
for the call re-establishment attempt. The MS is under
no circumstances allowed to access a cell to attempt
call re-establishment later than 20 seconds af ter the
detection within the MS of the radio link failure
causing the call re-establishment attempt. In a case
where the 20 seconds elapse without a suc cessful call
re-establishment, the call re-establishment attempt
will be abandoned. In the event of an abnormal release
with cell reselection (see 3GPP specification TS
44.060), an abnormal cell reselection based on
BA(GPRS) is attempted. TheMS determines which cell to
be used for this cell reselection attempt according to
rules introduced in 3GPP specification 45.008. Again,
the MS is under no circum stances allowed to access a
cell to attempt abnormal cell reselection later than
20 seconds after the detection within the MS of the
abnormal release causing the abnormal cell reselection
attempt. In the case where the 20 seconds elapses with
out a successful abnormal cell reselection the attempt
shall be abandoned. UMA consortium Stage 3
specification introduces a field 'RE' in the
information element (IE) Control Channel Description
of UMA. This field defines whether call
re-establishment is allowed in the UMA cell or not.
The MS receives this UMA Control Channel Description
as a mandatory element in message URR REGISTER ACCEPT
from the UMA network controller (UNC) during UMA regis
tration. URR message REGISTER ACCEPT has an optional
UMA information element Cell Description that defines
ARFCN (Absolute Radio Frequency Carrier Number) and
BSIC (Base Station Identity Code) of this UMA cell.
Existence of this informa tion element is a condition
for the serving UMA cell reporting to the GERAN. With 



out optional field Cell Description reporting of the
serving UMA cell is not possible, which means that
GSM-to-UMA handover or GSM-to-UMA packet cell change
or der (PCCO) is not possible. The MS uses the
(Source-RAT) measurement report procedure to "request"
hand over to UMAN for voice call or signalling
sessions. This procedure is initiated after UMA RR has
successfully registered with UNC. However, problems
occur when the MS in GSM dedicated mode is registered
to the UNC, i.e. URR is in URR-REGISTERED state, but
the UNC does not provide UMA Cell Description in URR
REGISTER ACCEPT and the MS is losing GSM RR connection
due to radio link timeout. A GSM-to-UMA handover is
out of question because the serving UMA cell cannot be
referred in measurement reporting. If call
re-establishment in GSM is not possible or fails, the
MS shall loose the ongoing- ACS connection. But if the
serving UMA cell supported cal-reestablishment, the MS
could in principle initiate rove-in (i.e. access the
UMA) to the serving UMA cell in this case and start
call re-establishment via the UMA cell and resume the
connec tion through URR protocol. The above problem
also occurs if the UMA ARFCN and BSIC matches one of
the ARFCN and BSIC combinations from the GSM neighbour
cell list. Also in this case the UMA cell will not be
reported to network in the measurements report and
hand over from GSM to UMA (or PCCO) is not possible.
It is also possible that the GERAN does not command
handover or PCCO to UMAN even if an UMA cell has been
reported. In TS 44.060 several timers are specified
for RLC/MAC (radio Link Control / Medium Access
Control) protocol signaling used for controlling
abnormal release pro 



cedure. If access in another cell is allowed and the
MS is not in dedicated mode of a CS connection, the MS
aborts all Temporary Block Flows (TBFs) in progress
and return to packet idle mode. The MS performs an
abnormal cell reselection (cf. 3GPP TS 45.008) and
initiates establishment of an uplink TBF, using the
procedures on Common Control Channel (CCCH) or Packet
Common Control Channel (PCCCH) on the new cell. The MS
will not reselect back to the original cell for a
predetermined time period if another suitable cell is
available. If the abnormal cell reselection is
abandoned (cf. 3GPP TS 45.008), the MS reports an
RLC/MAC failure to upper layers. If the mobile station
remains in the cell where the abnormal release
occurred, Discontinuous Reception (DRX) mode pro
cedures are applied. Thus, packet switched (PS) data
call fails and mobile shall start new cell
selection.SUMMARY OF THE INVENTION It is therefore an
object of the present invention to provide an improved
method and system for call re-establishment or cell
reselection due to abnormal release, by means of which
connection failures can be prevented when UMA coverage
is available. This object is achieved by a method of
re-establishing a CS call or PS connection in a data
network comprising at least a first access network and
a second access network, said method comprising the
steps of:  detecting a failure of a CS call or PS
connection established via said first access network;
checking whether registration to said second access
network is given;  selecting a new serving cell of
said second access network; and  initiating connection
re-establishment via said second access network in re 



sponse to the result of said checking step, if a
failure has been detected in said detecting step.
Furthermore, the above object is achieved by a
terminal device for providing ac cess to a first
access network and a second access network, said
terminal device comprising:  detecting means for
detecting a failure of a CS call or PS connection
established via said first access network;  selecting
means for selecting a new serving cell of said second
access network; and  checking means for checking
registration to said second access network; and
signaling control means for initiating connection
re-establishment via said second access network in
response to the output of said detecting means and the
result of said checking means. Accordingly, a new
option is provided for MSs supporting a second access
network, e.g. an wireless unlicensed access network
such as UMAN, to avoid con nection failures in the
first access network, e.g. a wireless licensed access
network such as a GSM or GPRS network, when coverage
of the second access network is available, especially
where call re-establishment via the first access
network is not allowed. The basic idea is to allow the
MS to use another access system cell as a cell
reselection candidate either due to call
re-establishment or due to abnor mal release with cell
reselection. The proposed solution improves user
experience e.g. in border areas between the two access
networks where the second access network is available,
as the connection drop will be shorter due to the fact
that the MS may chose a serving cell of the second
access network through the all reestablishment 



procedure. Moreover, implementation of this solution
does not cause any changes to existing call
re-establishment procedures of core networks.
Furthermore, user experience with PS calls or
connections can be improved if rove-in to the new
serving cell of the second access network could take
precedence over cell selection of the first access
network after abnormal release and cell reselection
failure. The initiation of re-establishment may
comprise initiating a rove-in procedure to a new
serving cell of the second access network. This
rove-in procedure may be prioritized over cell
selection of the first access network after abnormal
release and cell reselection failure. Additionally,
the first access network may comprise a wireless
licensed access network and the second access network
may comprise a wireless unlicensed ac cess network.
The call may be a packet switched call or connection.
Then, the first access network may comprise a GERAN
and the second access network may comprise a UMAN.
Alternatively, the call may be a circuit switched
call. Then, thefirst access network may comprise a GSM
network and the second access net work may comprise a
UMAN. Furthermore, a checking step may be provided for
checking whether the second access network supports
call re-establishment. The solution may be implemented
as a computer program product comprising code means
adapted to produce the above method steps when run on
a computer device. This computer program product may
be distributed on a computer read able medium or via a
downloading process from a data network. Further
advantageous modifications are defined in the
dependent claims. BRIEF DESCRIPTION OF THE DRAWINGS 



The present invention will now be described based on a
embodiments with refer ence to the accompanying
drawings in which: Fig. 1 shows a schematic signaling
and processing diagram of a re-establishment procedure
of a circuit switched call, according to a first
embodiment; Fig. 2 shows a schematic block diagram of
a terminal device according to the em bodiments; and
Fig. 3 shows a schematic signaling and processing
diagram of a re-establishment procedure of a packet
switched call, according to a first embodiment.
DESCRIPTION OF PREFERRED EMBODIMENTS In the following,
embodiments of the present invention will be described
in connec tion with a call re-establishment procedure
in a combined UMA and GSM cover age area. According to
the embodiments, a new choice to recover from GSM
radio link fail ure is introduced in cases where GSM
call re-establishment and GSM-to-UMAhandover are not
possible or has not been performed but the MS has been
al ready registered to the UMAN. The basic idea is to
allow for the MS to also use the UMA cell for call
re-establishment in the situation where call
re-establishment criteria are fulfilled and the MS is
registered in UMA. The call re-establishment idea is
however not restricted to interworking between GSM and
UMA systems. Systems other than UMA could be used as
well as transmission media for this core network call
re-establishment procedure. The proposed procedure
could be extended to be applied also for recovering
from packet data transfer failure when (abnormal) cell
reselection to another GSM cell is not possible. Then,
the MS could initiate rove-in to the new serving UMA
cell and initiate packet connection establishment on
the UMA side instead of indicating 



failure to CN. Using the proposed procedure, the MS
can change from GSM to UMA during CS connection and
avoid drop of the CS call even if the UMA cells in the
area are not supporting GSM-to-UMA handover. Any
mobile manufacturer who implements UMA benefit from
the avoidance of CS call and PS call or connection
drop-outs in GSM-UMA border areas. An implementation
on the mobile side requires changes in 3GPP
specification TS 44.01 8 to the extent that it needs
to be specified that a MS supporting UMA may initiate
rove-in to the new serving UMA cell for call
re-establishment purpose in case GSM radio link
timeout occurs. Furthermore, additional changes are
required in 3GPP specification TS 45.008 to allow for
the MS to also utilize the UMA cell to be chosen when
determining which cell to use for the call
re-establishment at tempt. To extend the invention to
packet switched call cases, the change in TS 45.008
would concern serving UMA cell use with abnormal cell
reselection procedure.Another preferred way of
implementation could be to add a new rove-in
condition. This could be done as follows: On entering
UMA coverage and when in GPRS NC2 mode, the MS always
obeys to the GERAN network i.e. it does not execute
the rove-in procedure on its own. When not in GPRS NC2
mode, the MS may choose to join an access point (AP)
depending on user preferences and service provider
configuration. Following UMAN discovery, the MS shall
initiate registration with the UMAN. Additionally,
rove-in may be caused due to a call re-establishment
procedure in GERAN, and for GPRS due to abnormal
release with reselection. Following suc cessful
registration, the MS switches to UMA mode wherein the
serving RR entity is UMA-RR. UMA-RR reports the
appropriate system information received follow 



ing successful registration from the serving UNC, to
the NAS layers. GSM-RR is then detached from the
RR-SAP. Since it is detached from the NAS and not
serving upper layers, the GSM-RR does not inform the
MM layer about any cell re-selection and/or change of
system in formation of the current camping cell. Also,
any detection of a newly found GSM PLMN will not
trigger NAS to change selected PLMN. MM considers the
UMA cell as the current serving cell. The GSM RR does
not act on any received paging re quest message. In
particular, a new algorithm or an extension to the
existing algorithm could be used by the MS to
determine which cell to use for the call
re-establishment at tempt. When a radio link failure
is detected by the MS, it performs a local end re
lease on all signalling links. Then, the MS
deactivates all dedicated channels. If the mobile
station is supporting UMA and is registered to a UNC
which supports call re-establishment, the MS may
initiate rove-in to UMA and indicate GSM connection
failure to the MM sublayer after entering to UMA mode.
CN may then pro ceed with the specified call
re-establishment activities..An MS supporting
inter-working with other RAN's (other than UMA) may
choose a cell of another radio access network (RAN) if
the cell of the other RAN is suitable and call
re-establishment on the cell is allowed. In this
connection, it may however not be allowed to attempt a
cell of another RAN before call re-establishment in
GERAN has been abandoned. In the event of an abnormal
release with cell reselection according to 3GPP speci
fication TS 44.060, an abnormal cell reselection based
on BA(GPRS) can be at tempted. Then, if the MS
supports UMA and is registered to the UMAN, it may
start rove-in to the new serving UMA cell if a
suitable GSM cell is not found ac 



cording to the algorithms specified in TS 45.008. In
case the MS supports access to other RAN or other
system, the MS may per form cell reselection also to
other system to recover from the abnormal release
encountered. In the following, specific examples of
re-establishment procedures for CS and PS calls are
described in connection with the respective first and
second embodi ments. Fig. 1 shows a schematic
signaling and processing diagram for re-establishment
of a CS call, according to the first preferred
embodiment and based on the above 3GPP specifications.
In step S1, URR finds a BTL/VLAN base station and
joins to it. After UMA registra tion procedure between
URR and UMA Network Controller (UNC), reporting the
UMA cell to (Base Station Subsystem) BSS is not
possible due to the fact that the UMA cell ARFCN and
BSIC are not available. The MS may have reported the
serving UMA cell to the BSS but the BSS has not
commanded handover to UMAN. The URR indicates in step
S2 to RR whether the UMA cell supports call
reestablishment.After URR registration, the GSM RR
connection is going to fail due to radio link timeout
(step S3), and a rove-in procedure to the UMAN is
initiated because the serving UMA cell is supporting
call re-establishment (step S4). Then, RR becomes
inactive and URR enters to URR-IDLE state. In step S5,
MM and CC are informed about GSM connection failure,
and CC allows and MM initiates call reestablishment
through the UMAN. After a CM RE-ESTABLISHMENT REQUEST
message is sent to the network, the UNC of the UMAN
and the MSC (Mobile Switching Center) of the GSM
network are connected in step S6. Thus, the
reestablishment request ends up to the MSC (Mobile
Switching Center), while the 



URR protocol is just used as a transmission media for
that purpose. After URR uplink and downlink direct
transfers have been acknowledged, CM service accep
tance is indicated to MM in step S7. Thereafter, URR
channel activation is agreed and the CS call is
resumed in step S8. Fig. 2 shows a schematic block
diagram of a terminal device, e.g. mobile phone, in
which the proposed call re-establishment functionality
according to the preferred embodiments is implemented.
Signaling data is transmitted and received by a
transceiver unit 22 which is controlled by a signaling
control unit 28 so as to transmit signaling messages,
e.g. URR messages, generated by a message generation
function or unit 26. This message generating unit 26
also generates URR REQUEST message to be transmitted
to the UMAN. Furthermore, a failure detec tion
function or unit 24 is provided which detects a GSM RR
connection failure situation e.g. based on a radio
link timeout. In response to the detection of the fail
ure situation, the failure detection unit 24 controls
the signaling control unit 28 to initiate a rove-in
procedure if the serving UMA cell supports call
re-establishment. If call-re-establishment is allowed
by CC, it is initiated by MM and the URR REQUEST
message is transmitted to the UMA network via the
transceiver 22. Fig. 3 shows another schematic
signaling and processing diagram for reestablishment
of a PS call or connection, according to the second
preferred embodiment and based on the above 3GPP
specifications.In step S1, URR finds a BTL/VLAN base
station, joins to it. UMA registration pro cedure
between URR and UMA Network Controller (UNC) is
performed in step S2. The URR indicates in step S3 to
RRwhether the UMA cell supports call reestablishment.
After URR registration, packet data transfer is
starting (step S4). Reporting the UMA cell to (Base
Station Subsystem) BSS is not possible in Step 4 due
to the 



fact that the UMA cell ARFCN and BSIC are not
available. Even if the UMA cell ARFCN and BSIC are
available, it may happen that the MS may have reported
the serving UMA cell to the BSS but the BSS has not
commanded PCCO to UMAN. In step S5, the failure
detection unit 24 of the MS recognizes that uplink
packet data transfer fails. Moreover, in step S6
abnormal release with cell reselection ac cording to
TS 45.008 also fails. In response thereto, the
signaling control unit 28 initiates a rove-in
procedure to the UMAN step S7) and URR becomes the
active RR entity.. Finally, in step S8, the PS data
transfer is resumed through the UMAN. In summary, a
terminal device and method of re-establishing a call
or connection in a data network comprising at least a
first access network and a second access network has
been described, wherein a failure of a call or
connection established via the first access network is
detected at the terminal device and call or connec
tion re-establishment is initiated via the second
access network in response to the result of checking
registration to the second access network, if a
failure has been detected. Thereby, a new option is
provided to avoid connection failures when coverage to
another access network is available, especially where
call reestablishment via the first access network is
not allowed. It is noted that the functions or units
of the terminal device 20 as shown in Fig. 2 may be
implemented as software routines which are configured
to run a computer device or processor device provided
in the terminal device 20. As an alternative, the
units or function as indicated by the blocks of Fig. 2
may be implemented as discrete hardware
circuits.Furthermore, it is to be noted that the
present invention is not restricted to the above
embodiment and can be implemented in any terminal
device or other wire less communication device
connected to a network supporting a call
reestablishment 



procedure. In particular, any interworking between
cellular net work^) and any other access systems
besides UMA and WLAN is intended to be covered.
Moreover, any kind of access procedure could be used
depending on the cellular access network
re-establishing the call via the unlicensed access
network after failure. The embodiments may thus vary
within the scope of the attached claimsClaims 1. A
method of re-establishing a circuit switched call or a
packet switched con nection in a data network
comprising at least a first access network and a
second access network; said method comprising the
steps of: a) detecting a failure of said circuit
switched call or said packet switched connection
established via said first access network; b) checking
whether registration to said second access network is
given; c) selecting a new serving cell of said second
access network; and d) initiating connection
re-establishment via said second access network in
response to the result of said checking step, if a
failure has been detected in said detecting step. 2. A
method according to claim 1, wherein said initiating
step comprises the step of initiating a rove-in
procedure to a new serving cell of said second ac cess
network. 3. A method according to claim 2, wherein
said rove-in procedure is prioritized over cell
selection of said first access network after abnormal
release and cell reselection failure. 4. A method
according to claim 2 or 3, wherein said rove-in
procedure is caused due to a call re-establishment
procedure in GERAN or due to abnormal 



release with reselection in GPRS. 5. A method
according to any one of the preceding claims, wherein
said first access network comprises a wireless
licensed access network and said sec ond access
network comprises a wireless unlicensed access
network. 6. A method according to any one of the
preceding claims, wherein said call is a packet
switched call or connection. 7. A method according to
claim 6, wherein said first access network comprises a
GERAN and said second access network comprises a
UMAN.8. A method according to any one of claims 1 to
5, wherein said call is a circuit switched call. 9. A
method according to claim 8, wherein said first access
network comprises a GSM network and said second access
network comprises a UMAN. 10. A method according to
any one of the preceding claims, further comprising
the step of checking whether said second access
network supports call reestablishment. 11. A computer
program product comprising code means adapted to
produce the steps of any one of method claims 1 to 10
when run on a computer device. 12. A terminal device
for providing access to a first access network and a
sec ond access network, said terminal device (20)
comprising: a) detecting means (24) for detecting a
failure of a circuit switched call or a packet
switched connection established via said first access
network; b) checking means (28) for checking
registration to said second access network; c)
selecting means (28) for selecting a new serving cell
of said second access network; and d) signaling
control means (28) for initiating connection
re-establishment 



via said second access network in response to the
output of said de tecting means (24) and the result of
said checking means (28). 13. A terminal device
according to claim 12, wherein said signaling control
means (28) are configured to initiate a rove-in
procedure to a new serving cell of said second access
network. 14. A terminal device according to claim 13,
wherein said signaling control means (28) are
configured to prioritize said rove-in procedure over
cell selection of said first access network after
abnormal release and cell reselection failure 15. A
terminal device according to any one of claims 12 to
14, wherein said first access network comprises a
wireless licensed access network and said second
access network comprises a wireless unlicensed access
network. 16. A terminal device according to any one of
claims 12 to 15, wherein said call is a packet
switched call or connection. 17. A terminal device
according to claim 16, wherein said first access
network comprises a GERAN and said second access
network comprises a UMAN. 18. A terminal device
according to any one of claims 12 to 15, wherein said
call is a circuit switched call. 19. A terminal device
according to claim 18, wherein said first access
network comprises a GSM network and said second access
network comprises a UMAN. 20. A terminal device
according to any one of claims 12 to 19, wherein said
sig naling control means (28) are configured to check
whether said second ac cess network supports call
re-establishment. 


