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A second radio access network portion
target of the circuit switched domain

Fig. 12
Initiation of a packet switched 121
handover between a source
packet system and a target
packet system l
122 — A user equipment initiates a domain switch
from the packet switched domain to a circuit
123 switched domain.

l

Aftachment/registration/update procedure is
performed on behalf of the user equipment towards
a core network portion of the circuit switched domain
during the handover preparation phase between the
source packet system and the target packet system

perfarms a signalling connection
establishment on behalf of a user
equipment for an originated call towards
the second core network portion in a
Mabile Switching Center of the circuit
switched domain for the user equipment
before the handover between the source
packet system and the target packet
system is executed.
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A domain switch from the packet switched domain to the circuit
switched domain and the handover between the source packet
system and the target packet system is executed

(57) Abstract: The invention relates to a method and a system for a packet switched handover and a domain switch for a wireless
communications network comprising a user equipment (UE), a packet switched domain (701) and a circuit switched domain (702).

he packet switched domain (701) comprises a source packet system (703) and a target packet system (704). The target packet system
704) comprises a radio access network (RAN1) portion (target BTS; BSC) and a first core network (CN1) portion (target SGSN).
The circuit switched domain (702) comprises a second radio access network (RAN2) portion (target BTS; BSC) and a second core

network (CN2) portion (MSC). The user equipment (UE) performs an attachment/registration/update procedure towards the second
core network (CN2) portion and/or a signalling connection establishment before the handover between the source packet system

(703) and the target packet system (704) is executed.
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TITLE

IMPROVED METHOD AND ARRANGEMENT IN A
TELECOMMUNICATIONS SYSTEM

TECHNICAL FIELD

The invention relates to a method and system for a packet switched
handover between a source packet system and a target packet system
comprised in a packet switched domain, and a method and system for a
domain switch between the packet switched domain and a circuit switched

domain, both comprised in a wireless communications network.
BACKGROUND

In the 3rd Generation Partnership Project, 3GPP, ongoing specification work
is performed for the establishment of operational performances for inter-work
between Evolved Universal Terrestrial Radio Access Network, E-UTRAN,
and GSM EDGE Radio Access Network, GERAN, and UTRAN. E-UTRAN is
also known as Long Term Evolution, LTE, Radio Access Network, RAN, and
is the RAN part for the System Architecture Evolution, SAE, Core Network,
CN. The latest name for SAE is Enhanced Packet Core, EPC. Here, “Inter-
work”, as mentioned above, means that a User Equipment, UE, with active
packet sessions is moving from LTE to GERAN coverage or in the other
direction and the services using the active packet sessions are effectively
moved to the target RAN and cell.

The current assumption is that both Packet Switched Handover (hereinafter
called PS HO or PS handover), and enhanced Network Assisted Cell
Change, eNACC, will be standardized for the purpose of moving between
GERAN/UTRAN and LTE. It is also likely that PS HO can be used in both
directions and that the eNACC only applies for the case when the UE is
moving from LTE to GERAN. Both PS HO and eNACC are partly based on

the same mechanisms.
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In addition, work is ongoing in 3GPP to allow for the possibility to perform so
called Inter-domain transfer from PS domain to CS domain. This domain
transfer is applicable, for example, for the case when:

i) a UE is using the packet bearers in LTE for Real-time services,
i) the UE is moving from LTE to GERAN coverage and

iii) the target GERAN RAN/cell does not support real-time services in
the PS domain.

One example is the handover of E-UTRAN Voice over Internet Protocol (IP),
VolIP, call to CS voice resources in GERAN. This type of inter-RAT (Radio
Access Technology) handover also requires PS to CS domain transfer, i.e.

inter domain transfer.

There exists today a proposal (GP-070675) on how to perform the above
mentioned Inter-domain transfer from E-UTRAN PS domain to GERAN CS
domain. This proposal is currently getting more and more support in the
standardization of GERAN. One main principle is that the target RAT/cell
decides whether Inter-Domain change needs to be performed. If the target
RAT/cell decides to perform this Inter-Domain change, then both PS and CS
radio resources are allocated for the UE during the packet switched handover
preparation phase, after the target BSS has received the PS Handover
Required message. The allocated resources are included in a new message
(e.g. Inter-Domain Handover Command) that in turn is included in the Target
BSS to Source BSS Transparent Container which is included in the PS
Handover Request Acknowledge message.

When the related steps in the PS Handover preparation phase signaling are
performed, the UE is commanded to perform combined PS/CS Handover (or
this could be also called Inter Domain , ID, Handover) to the target GERAN
cell.
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The next step is then that the UE would need to perform Location Area
Update, LAU, towards the MSC controlling the target GERAN cell. Please
note that this step could be optional if the UE is already CS Attached in the
MSC. This could be the case for example because of some CSoLTE MM
procedures performed via LTE. If Gs-interface is supported in the core
network CN controlling the target GERAN cell, then a Combined Routing
Area Update and Location Area update could be possible. Otherwise, the UE
would need to perform normal location area update towards the MSC.

The next step after successful Location Area update, LAU, is that a Voice
Call Continuity, VCC, application in the MS would need to make a CS call
towards the VCC Application Server, AS, in the IMS CN. Once this call
establishment is successfully performed, the VCC AS may route the call leg
via the CS domain and finalize the Inter-Domain change.

The Location Update procedure depends on Network operation mode. When
the target network is in Network Operation Mode |, i.e. the Gs interface
between the SGSN and the MSC is supported, the terminal performs
Combined Routing Area (RA) and Location Area (LA) Update procedures.
However, when the target network is in Network Operation Mode Il or Ill (i.e.
the Gs interface between the SGSN and the MSC is not supported). In this
case, the terminal performs separate Location Update and Routing Area

Update procedures.

The problem with the existing solution is that the proposed sequence for the
different scenarios takes time because of interruptions related to the Inter-
Domain change.

SUMMARY

There exists a need for an improved and faster sequence in a wireless

communications system where domain switch and handover are made.
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The object of the invention is to remedy the deficiencies in prior art in order to
find an improved and faster combined packet switched handover (hereinafter
called PS HO or PS handover) and domain switch method for a wireless
communications network. The network comprises a user equipment, a packet
switched domain (hereinafter called PS domain) and a circuit switched
domain (hereinafter called CS domain).

The packet switched domain comprises a source packet system and a target
packet system.

The target packet system comprises a target base station system (hereinafter
called target BSS) comprising a base station controller BSC (hereinafter
called BSC) and one or more Base Transceiver Stations BTS (hereinafter
called BTS) and a target serving GPRS support node, target SGSN.

The target packet system comprises a first radio access network portion and
a first core network portion. The first radio access network portion is
comprised in the target BSS/BSC/BTS and the first core network portion is
comprised in the target SGSN. It is obvious that there also exist other nodes
in the different network portions according to prior art.

The circuit switched domain comprises a second radio access network

portion and a second core network portion.

The second radio access network portion is comprised in the target
BSS/BSC/BTS and the second core network portion is comprised in a Mobile

Switching Center (hereinafter called MSC).

According to the invention, the user equipment performs a domain switch
from the packet switched domain to the circuit switched domain. In addition,
an attachment/registration/update procedure is performed regarding the user
equipment towards the second core network portion of the circuit switched
domain during the packet switched handover preparation phase between the
source packet system and the target packet system. The
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attachment/registration/update procedure may comprise one or several parts
of a Location Area Update and Routing Area Update and CS Call
establishment.

According to the invention the second radio access network portion of the
circuit switched domain performs a signalling connection establishment for a
user equipment mobile originated call towards the second core network
portion of the circuit switched domain for the user equipment before the
handover between source packet system and the target packet system is
executed.

One advantage of the invention is that the steps after the Circuit Switched to
Packet Switched handover are optimized due to the
attachment/registration/update procedure and/or the signalling connection
establishment, which gives that the total interrupt time related to the Inter-

Domain change is minimized.

It should be noted that the above attachment/registration/update procedure
and the signalling connection establishment can be performed separately or

in combination.

Here it is appropriate to refer to prior art in order to understand the invention.
In prior art the following steps are proposed.

1. do PS handover

2. register in CS domain

3. setup up call towards VCC
4. do the domain transfer

The present invention performs step 2 and at least a part of step 3 during
step 1.
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Here domain transfer refers to when a voice call from the user equipment,
which is carried over IP, is transferred to the CS domain. The PS handoverin
the PS domain, i.e. the handover between the source packet system and the
target packet system, has already happened at the time of the domain

transfer.

Hence, the invention refers to optimization of a domain switch from the
Packet Switched, PS, domain to the Circuit Switched, CS, domain by
performing separately or in combination the following procedures during the
PS handover preparation phase, i.e. the preparation procedure of the domain
switch. The procedures are: Location Update, Combined Routing Area and
Location Area, Update, and CS Call establishment. All of the procedures give
the benefit of an improved latency in the sense that the time between the
initiation of the PS handover procedure and the execution of the domain

transfer is decreased.

The basic concept is that the actions taken after the combined PS and CS
Handover are optimized. The relevant actions to optimize are the Routing
Area and Location Area update, or the combination of the both, and/or the
CS Call establishment to improve the performance by decreasing the

interrupt time.

In prior art the Location Area update and/or Combined Routing Area and
Location Area update after the PS HO unnecessarily delay the initiation of
the CS Call establishment.

The optimization is performed so that the target radio access network (either
the first radio access network portion or the second radio access network
portion), e.g. GSM BSS/BSC, after it has decided that an Inter-Domain
change is needed, initiates at least one of these procedures towards the CS
core network, i.e. the second core network. The initiation of one of the
procedures is made on behalf of the UE already during the PS Handover
preparation phase. This means that once the PS Handover Execution phase
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is performed, the user equipment may already be CS attached in the CS core
network, i.e. attached in the second core network, and the CS call
establishment towards VCC AS may be initiated immediately.

Regarding the optimization of the CS call establishment towards VCC AS,
the ciphering key sequence number, CKSN, is to be indicated in the CM
Service Request message to the MSC. This means that it is possible to
indicate that the user equipment does not hold any CKSN. New keys are
then created for the user equipment as part of the normal authentication and

ciphering mode command.

The attachment/registration/update procedure may be triggered by the first
radio access network portion of the target packet system or by the first core
network portion of the target packet system.

The attachment/registration/update procedure may be triggered by the

second radio access network portion of the target circuit switched domain.

As mentioned above, the Location update optimization can be performed
together with the CS Call establishment optimization.

Depending on Network Operation Mode in the Target Radio Access Network
(hereinafter called RAN) and whether the user equipment was already CS
attached to the CS core network (hereinafter called CN) there are different
possibilities for the method. The different possibilities will be discussed below

in connection to a number of drawings.

In LTE the source packet system comprises a source transceiver node
eNodeB, a control node MME, a user plane node SAE-GW that comprises
Serving Gateway and PDN Gateway functionalities. The term SAE-GW is
further used in this application.

The invention is not limited to an LTE source packet system according to the
above, but the source packet system may also be a 3G/UTRAN/WCDMA
system comprising a transceiver node, source NodeB, a source Radio
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Network controller, source RNC, and source Serving GPRS support node,
source SGSN. The source NodeB and source RNC then replaces the source
eNodeB, and the source SGSN replaces the source MME and the source

Serving Gateway.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will below be explained in connection to a number of drawings,

where;

Figure 1 schematically shows a signal path diagram over a PS Handover
Preparation Phase; Inter-RAT/mode, Inter-SGSN case (LTE - GERAN

A/Gb) mode according to prior art;

Figure 2 schematically shows a signal path diagram over a PS Handover
Execution Phase and Inter-Domain change related actions, according to prior

art;

Figure 3 schematically shows a detailed signal path diagram of step 13 in
figure 2 when Gs-interface is supported, according to prior art;

Figure 4 schematically shows a detailed signal path diagram of step 13 in

figure 2 when Gs-interface is not supported, according to prior art;

Figure 5 schematically shows a detailed signal path diagram of the first parts

of step 14 in figure 2, according to prior art;

Figure 6 is a block diagram that schematically shows an overview of the
architecture of an LTE network system according to prior art;

Figure 7 is a block diagram that schematically shows the architecture of the
LTE network system in figure 6 in more detail;

Figure 8 schematically shows a signal path diagram over optimized Location
Area update from target SGSN when Gs-interface is used, according to the

invention;
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Figure 9 schematically shows a signal path diagram of optimized Combined
Routing Area, RA, and Location Area, LA update from target BSS when Gs-

interface is used, according to the invention;

Figure 10 schematically shows a signal path diagram of optimized “normal”

Location Area update; according to the invention;

Figure 11 schematically shows a signal path diagram of optimized CS Call

establishment according to the invention, and where;

Figure 12 schematically shows a flow chart over the method according to the

invention.
DETAILED DESCRIPTION

In order to understand the invention, prior art will be described below in
connection to figures 1-7. Figures 1-7 refers to a long term evolution system
comprising a user equipment UE, a source transceiver node eNodeB, a
target base station system target BSS, a source control node source MME, a
target Serving GPRS Suppport Node target SGSN, a user plane node SAE-
GW that comprises a Serving Gateway and PDN Gateway functionalities and
a Mobile Switching Center MSC controlling a target GERAN cell, a home

location register HLR and a Home subscriber server HSS.

Figure 1 schematically shows a signal path diagram over a PS Handover
Preparation Phase; Inter-RAT/mode, Inter-SGSN case (LTE - GERAN

A/Gb) mode according to prior art.
Figure 1 shows the following steps:

1. A handover is initiated. The handover could be based on measurement
from the UE.

2. The source eNode B transmits a signal Relocation Required message to
the source MME.
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3. The source MME transmits a Forward Relocation Request message to the
target SGSN.

4. The target SGSN transmits a PS Handover Request message to the target
BSS.

5. The target BSS makes reservation of radio resources

6. Target BSS creates locally the Target BSS to Source BSS Transparent

Container.

7. The target BSS transmits a PS Handover Request Acknowledge message
to the target SGSN.

8. The target SGSN transmits a Forward Relocation Response message to
the source MME.

Figure 2 schematically shows a signal path diagram over a PS Handover
Execution Phase and Inter-Domain change related actions, according to prior

art and is a continuation of figure 1.
Figure 2 shows the following steps:

9. The source MME transmits a Relocation Command message to the source
eNodeB.

10. The source eNodeB transmits a Handover from E-UTRAN Command
message to the UE.

11. GERAN A/Gb Access procedures are performed in the MSC and the
target SGSN.

12. Completion of PS HO procedure involving the UE, the Target BSS, the
Target SGSN and the SAE-GW

13. Location Update procedure towards the MSC involving the UE, the target
BSS, the MSC and the HLR/HSS; and Routing Area Update towards the
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SGSN involving the UE, the Target BSS, the Target SGSN and the
HLR/HSS.

14. CS Call establishment to a VCC Server (se figure 6) involving the UE, the
Target BSS, the MSC and the VCC AS

In figure 1 Uplink and Downlink Payload Packet Data units PDUs are routed
from the UE to the source eNOdeB and to the serwing GW and PDN GW in
the SAE-GW, and vice versa. After step 12 in figure 2 Uplink and Downlink
Payload PDUs are routed from the UE to the target BSS to the SGSN and to
the serwing GW and PDN GW in the SAE-GW, and vice versa.

The next step is then step 14 where the UE needs to perform Location Area
Update, LAU, towards the MSC controlling the target GERAN cell. This step
could be optional if the UE is already CS Attached in the MSC. This could be
the case for example because of some CSoLTE MM procedures performed
via LTE. If Gs-interface is supported in the core network CN controlling the
target GERAN cell, then a Combined Routing Area Update and Location
Area update could be possible. Otherwise, the UE would need to perform
normal location area update towards the MSC.

Figure 1 is based on the figures in prior art document GP-070675 and shows
the main principles of this solution. One main principle is that the target RAT
(Radio Access Technology)/cell decides whether Inter-Domain change needs
to be performed. If the target RAT/cell decides to perform this Inter-Domain
change, then both PS and CS radio resources are allocated for the user
equipment UE during the PS handover preparation phase (i.e. at step 5 in
figure 1, after the target Base Station System target BSS has received the
PS Handover Required message in step 4). In step 6, the allocated
resources are included in a new message (e.g. Inter-Domain Handover
Command) that in turn is included in the Target BSS to Source BSS
Transparent Container which is included in step 7 in the PS Handover
Request Acknowledge message.
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Figure 1 shows the PS Handover preparation phase signaling and once the
related steps are performed, the user equipment UE is commanded to
perform combined PS/CS Handover (or this could be also called Inter
Domain ,ID,, Handover) to the target GERAN cell as depicted in figure 2.

The next step is then that the user equipment UE would need to perform
Location Area Update, LAU, towards a Mobile Switching Center MSC
controlling the target GERAN cell. Please note that this step could be
optional if the user equipment UE is already circuit switched CS Attached in
the MSC. This could be the case for example because of some CSoLTE MM
procedures performed via LTE. If Gs-interface is supported in the core
network CN controlling the target GERAN cell, then a Combined Routing
Area Update and Location Area update could be possible. Otherwise, the
user equipment UE would need to perform normal location area update
towards the Mobile Switching Center MSC.

The next step after successful Location Area update, LAU, is that a Voice
Call Continuity, VCC, application in the MS would need to make a CS call
towards the VCC Application Server, AS, in the IMS CN. Once this call
establishment is successfully performed, the VCC AS may route the call leg
via the CS domain and finalize the Inter-Domain change.

As mentioned before, figure 2 shows the general principle of the PS
Handover execution phase. The Location Update procedure in step 13 and
the CS call to the VCC AS in step 14 are further described in the figures 3, 4
and 5. Figures 3 and 4 describe two different possibilities for the step 13 and
figure 5 shows the initial actions for step 14. The described steps are shown
here in detailed way as these are the two sequences optimized as part of this
invention. It is also obvious that the sequences shown are exemplary and
that there could be other procedures performed depending on the network

configuration.
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Figure 3 shows the details of step 13 when the target network is in Network
Operation Mode |, i.e. the Gs interface between the SGSN and the Mobile
Switching Center MSC is supported. In this case, the terminal performs
Combined Routing Area (RA) and Location Area (LA) Update procedure. The
Combined Routing Area Update and Location Update procedure involves the
UE the target BSS, the target SGSN, the MSC and the HLR/HSS.

Step 13 can be broken down to the following steps:

13a. The UE transmits a (GMM) ROUTING AREA UPDATE REQUEST
(Update type="combined RA/LA updating”) message to the target BSS.

13b. The target BSS transmits a BSSAP+-LOCATION-UPDATE-REQUEST
message to the target SGSN.

13c. The target SGSN transmits an Update location message to the HLR and
fetches subscriber data to the MSC, i.e. the MSC and the HLR/HSS

intercommunicates.

13d. The MSC transmits a BSSAP+-LOCATION-UPDATE-ACCEPT
message to the target SGSN.

13e.The target SGSN transmits a (GMM) ROUTING AREA UPDATE
ACCEPT message to the target SGSN that transmits the message further to
the UE.

Figure 4, on the other hand, shows the details of step 13 when the target
network is in Network Operation Mode |l or Il (i.e. the Gs interface between
the target serving GPRS support node target SGSN and the Mobile
Switching Center MSC is not supported). In this case, the terminal performs
separate Location Update and Routing Area Update procedures.

The Combined Routing Area Update and Location Update procedure
involves the UE the target BSS, the target SGSN, the MSC and the
HLR/HSS.
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Step 13 can be broken down to the following steps:

13f. The UE and the target BSS intercommunicates regarding a GSM RR
Connection establishment (MM) LOCATION UPDATING REQUEST.

13g. The target BSS transmits a SCCP Connection Request (BSSMAP
COMPLETE LAYER3 INFO(MM LOCATION UPD.REQ.)) message to the
MSC.

13g2. The MSC transmits an Update location to the HLR and fetches
subscriber data from HLR/HSS.

13h. The MSC transmits an SCCP: Connection Accept (DTAP(MM
AUTHENTICATION REQUEST) message to the target BSS.

13i. The target BSS transmits an MM AUTHENTICATION REQUEST
message to the UE.

13j. The UE transmits an MM AUTHENTICATION RESPONSE message to
the target BSS.

13k. The target BSS transmits a DTAP(MM AUTHENTICATION
RESPONSE) message to the MSC.

13l. The MSC transmits a BSSMAP CIPHER MODE COMMAND message to
the target BSS.

13m. The target BSS transmits an RR CIPHERING MODE COMMAND to the
UE.

13n. The UE transmits an RR CIPHERING MODE COMPLETE message to
the target BSS.

130. The target BSS transmits a BSSMAP CIPHER MODE COMPLETE
message to the MSC.
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13p. The MSC transmits a DTAP(MM LOCATION UPDATING ACCEPT)

message to the target BSS.

13q. The target BSS transmits an MM LOCATION UPDATING ACCEPT

message to the UE.

13r. The UE transmits a (GMM) ROUTING AREA UPDATE REQUEST
(Update type="RA updating”) message to the target SGSN.

13s. The target SGSN transmits a (GMM) ROUTING AREA UPDATE
ACCEPT) message to the target BSS that transmits the message to the UE.

Figure 5 shows the initial details of step 14 when the CS Call is established
towards the VCC AS Server

Step 14 can be broken down to the following steps

14a. The UE transmits a GSM RR Connection establishment (MM) CM
SERVICE REQUEST (Mobile originated call) message to the target BSS.

14b. The target BSS transmits an SCCP Connection Request (BSSMAP
COMPLETE LAYER3 INFO(CM SERVICE REQUEST)) message to the MSC

14c. The MSC transmits a SCCP: Connection Accept (DTAP(MM
AUTHENTICATION REQUEST) message to the target BSS.

14d. The target BSS transmits a MM AUTHENTICATION REQUEST

message to the UE.

14e. The UE transmits a MM AUTHENTICATION RESPONSE message to
the target BSS.

14f. The target BSS transmits a DTAP(MM AUTHENTICATION RESPONSE)
message to the MSC.

14g. The target MSC transmits a BSSMAP CIPHER MODE COMMAND

mesasge to the target BSS.
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14h. The target BSS transmits a RR CIPHERING MODE COMMAND

message to the UE.

14i. The UE transmits a RR CIPHERING MODE COMPLETE message to the
target BSS.

14j. The target BSS transmits a BSSMAP CIPHER MODE COMPLETE
message to the MSC.

14k. The UE transmits a CC SETUP message to the target BSS.
141. The target BSS transmits a DTAP(CC SETUP) message to the MSC.
14m. Call establishment continues as normally

Figure 6 shows an overview of the architecture of a Lon Term Evolution
(hereinafter called LTE) network system and figure 7 shows the architecture
of the LTE network system in more detail. Figures 6 and 7 are intended to be
an aid in reading the description of the invention in connection to figures 8-
11. Figures 6 and 7 are also relevant for understanding the prior art
described in connection to figures 1-5 above.

According to figures 6 and 7, the network comprises a user equipment UE, a
packet switched domain 701 and a circuit switched domain 702. The packet
switched PS domain comprises a source packet system 703 and a target
packet system 704. In LTE the source packet system 703 comprises a
source transceiver node eNodeB, a control node MME, a user plane node
SAE-GW that consists of Serving Gateway and PDN Gateway functionalities.
The term SAE-GW is used in this application for the Serving Gateway and
PDN Gateway functionalities. The target packet system 704 comprises a
target base station system, target BSS comprising a base station controller
BSC and a number of Base Transceiver Stations BTS and a target serving
GPRS support node, target SGSN. The target packet system 704 comprises
a first radio access network RAN1 portion and a first core network CN1
portion. The first radio access network RAN1 portion is comprised in the
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target BSS/BSC/BTS and the first core network CN1 portion is comprised in
the target serving GPRS support node target SGSN. It is obvious that there
also exist other nodes in the different network portions.

The circuit switched domain 702 comprises a second radio access network
RAN2 portion and a second core network CN2 portion. The second radio
access network RAN2 portion is comprised in the target BSS/BSC/BTS and
the second core network CN2 portion is comprised in a Mobile Switching
Center MSC.

The invention is not limited to an LTE source packet system according to
figures 1-11, but the source packet system may also be a
3G/UTRAN/WCDMA system comprising a transceiver node, source NodeB,
a source Radio Network controller, source RNC, and source Serving GPRS
support node, source SGSN. With reference to the drawings, the source
NodeB and source RNC then replaces the source eNodeB, and the source
SGSN replaces source MME and source Serving Gateway.

According to the invention, the user equipment UE performs a domain switch
from the packet switched domain 701 to the circuit switched domain 702.
Furthermore, an attachment/registration/update procedure is performed
regarding the user equipment UE towards the second core network CN2
portion of the circuit switched domain during the handover preparation phase
between the source packet system 703 and the target packet system 704.
The attachment/registration/update procedure may comprise one or several
parts of a Location Area Update, LAU, and Routing Area Update, RAU, and
CS Call establishment.

According to the invention the second radio access network RAN2 portion of
the circuit switched domain 702 performs a signalling connection
establishment for a user equipment UE mobile originated call towards the
second core network CN2 portion of the circuit switched domain 702 for the
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user equipment UE before the handover between source packet system 703
and the target packet system 704 is executed.

The above attachment/registration/update procedure and the signalling
connection establishment may be performed separately or in combination.

Hence, the description of this invention is divided into many different parts
depending on which of the mentioned procedures, i.e. Combined Routing
Area, RA, and Location Area, LA update, plain Location Area update and/or
the CS Call establishment, is optimized. This depends on Network Operation
Mode in the Target Radio Access Network RAN and whether the user

equipment UE was already CS attached to the CS Core Network or not.

The Network Operation Mode defines whether the Gs-interface is being used
between the target serving GPRS support node target SGSN and the Mobile
Switching Center MSC and whether the Combined RA and LA Update

procedure is possible.
The possibilities are described in the following:

1 Optimize Combined Routing Area, RA, and Location Area, LA update
procedure i.e. UE is not CS attached in the Target CN, Gs-interface is

used

2 Optimize normal Location Area update i.e. UE is not CS attached in the
Target CN, Gs-interface is not used

3 Optimize CS call establishment i.e. UE is CS attached in the Target CN

According to the invention, it is possible to combine optimizations 1 and 3; or
to combine optimizations 2 and 3 above. The above mentioned optimizations
will be described in more detail in connection to figures 8-13.
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The invention intends to optimize the different variants of Location Area
update procedures towards the CS core network when the user equipment
UE is not circuit switched attached in the CS core network.

Figure 8 schematically shows a signal path diagram over optimized Location
Area update from the target serving GPRS support node target SGSN when
Gs-interface is used, i.e Network Operation Mode | as described in
connection to figure 3 where the Gs interface between the SGSN and the
Mobile Switching Center MSC is supported. This embodiment of the
invention intends to optimize Combined Routing Area, RA, and Location
Area, LA update when the user equipment UE is not circuit switched attached
in the CS core network CN2 and when Gs-interface is used.

Figure 8 shows one embodiment where the target serving GPRS support
node target SGSN performs the Location Update over the Gs-interface on
behalf of the user equipment UE already during PS handover preparation
phase. Another embodiment is shown in figure 9 where the target Base
Station System target BSS instead triggers the Combined Routing Area and
Location Update for the user equipment UE. For both cases, the main
purpose is to get the needed UE profile information loaded into the Mobile
Switching Center MSC to enable establishment of CS calls.

As is shown in figure 8, the optimization can be triggered already after step 3
in figure 8, i.e. when the target serving GPRS support node target SGSN
receives the Forward Relocation Request message from the source control
node source MME. This message contains the International Mobile
Subscriber Identity, IMSI, of the user equipment UE and also the target cell
identifier including Location Area Information/ldentity, LAl. Hence, the target
serving GPRS support node target SGSN is capable of indicating the IMSI
and the Location Area, LA in which the user equipment UE is to be registered
in the Mobile Switching Center MSC. Another important detail is that the user

equipment UE needs to be informed about the fact that the user equipment
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UE already has been registered in the Mobile Switching Center MSC and this
is shown in steps 8-10 and as the new indication in figure 8. This includes
that the user equipment UE is also informed about the Location Area ldentity
(LAl where it was registered to and also optionally the user equipment UE is
informed about a Temporary Mobile Subscriber Identity, TMSI, if it was
allocated for the user equipment UE by the Mobile Switching Center MSC.

The steps performed according to prior art has already been described in
connection to figures1-3. According to figure 8, the steps performed
according this embodiment of the invention are:

13b. The target SGSN transmits a BSSAP+-LOCATION-UPDATE-
REQUEST message to the MSC.

13c. The MSC transmits an Update location message to the HLR and fetches
subscriber data from the HLR/HSS.

13d. The MSC transmits a BSSAP+-LOCATION-UPDATE-ACCEPT to the
target SGSN.

The difference between prior art and the present invention is that steps 13b-d
in figure 8 are performed before the initial step of step 13 and that steps 13a-
13d are initiated by the target SGSN instead of the user equipment UE. In
figure 8 steps 13b-13d are performed after step 3 and before step 5.
However, steps 13b-13d could be performed at any time during the handover
preparation phase, i.e. before step 12 is completed. The benefit is that in step
13 only Routing Area Update needs to be performed involving the user
equipment UE, the target Base Station System target BSS, the target Serving
GPRS Node target SGSN and the home location register HLR/ Home
Subscriber Server HSS

Another difference is that the messages in steps 8, 9 and 10 comprises a
new indication comprising information that location update LU has already
been performed to Location Area Index LAI-x.
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The embodiment according to figure 8 also allows for step 14, i.e. the CS Call
establishment to VCC Server, to be performed in parallel with step 13.

Figure 9 schematically shows a signal path diagram of optimized Combined
Routing Area, RA, and Location Area, LA update from target BSS when Gs-

interface is used, according to the invention;

Figure 9 shows the other alternative when the Target BSS triggers the
Combined Routing Area, RA, and Location Area, LA update update towards
the Target SGSN on behalf of the user equipment UE. This means then that
the SGSN will perform the Location Update towards the Mobile Switching
Center MSC using the Gs-interface (i.e. as normally defined for the MM
procedures over the Gs-interface). The main purpose is to get the needed
UE profile information loaded into the Mobile Switching Center MSC to
enable establishment of CS calls.

The user equipment UE is identified by the IMSI in the (Combined) Routing
Area Update Request message. The IMSI is passed from the Source RAN
(e.g. Source MME) to the Target RAN and CN (e.g. Target BSC and Target
SGSN). This means that the target SGSN receives the IMSI in the Forward
Relocation Request and the Target BSC receives the IMSI in the PS
Handover Request message. In addition, the Target BSS may use a new
indication in the above message to inform the Target SGSN (and Mobile
Switching Center MSC) that the included IMSI is already authenticated by the
network, i.e. that the Combined Routing Area, RA, and Location Area, LA,
update created by the RAN on behalf of the user equipment UE and that no
further authentication is needed for this transaction. This part serves two
purposes, first the Combined Routing Area, RA, and Location Area, LA
update can be performed faster and secondly as the target Base Station
System target BSS was performing the Combined Routing Area, RA, and
Location Area, LA update on behalf of the user equipment UE then the target
Base Station System target BSS would not even be able to answer e.g. a

possible authentication. Here it is also seen that a specific security
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mechanism is needed to ensure that normal user equipments UEs are not
capable of including the indication that the IMSI is already authenticated by

the network.

It is also possible that the target Base Station System Target BSS does not
hold all the needed information to create a normal (Combined) Routing Area
Update message. Parts of the needed information can be sent from the
source transceiver node Source eNodeB or source control plane node source
MME to the target Base Station System target BSS using e.g. some
transparent container. If all information needed is not available, then the
target base station system target BSS will anyhow proceed with the
Combined Routing Area, RA, and Location Area, LA update and the
indication about network triggering this procedure on behalf of the user
equipment UE can be used by the target Serving GPRS Node target SGSN
and the Mobile Switching Center MSC to know that parts of this information
will be received later. The same principle applies for information available in
the target Serving GPRS Node target SGSN for the solution shown in figure
8.

In addition, the user equipment UE is again informed in the PS Handover
Command message by the target Base Station System target BSS that
Combined Routing Area, RA, and Location Area, LA update was performed
on behalf of the user equipment UE. This includes that the user equipment
UE is also informed about the Location Area Identity (LAI) where it was
registered to and also optionally the user equipment UE is informed about a
Temporary Mobile Subscriber Identity, TMSI, if it was allocated for the user
equipment UE by the Mobile Switching Center MSC. Based on this
knowledge, the user equipment UE proceeds with CS Call establishment
towards the VCC AS directly after completion of the PS HO (step 14 in figure
9).
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The steps performed according to prior art has already been described in
connection to figures1-3. According to figure 9, the steps performed
according this embodiment of the invention are:

13a. The target BSS transmits a (GMM) ROUTING AREA UPDATE
REQUEST (Update type="combined RA/LA updating”) message to the target
SGSN.

13b. The target SGSN transmits a BSSAP+-LOCATION-UPDATE-
REQUEST message to the MSC.

13c. The MSC transmits an update location to the HLR and fetches
subscriber data to from the HKR/HSS.

13d. The MSC transmits a BSSAP+-LOCATION-UPDATE-ACCEPT
message to the target SGSN.

13e. The target SGSN transmits a (GMM) ROUTING AREA UPDATE
ACCEPT message to the target BSS.

The difference between prior art and the present invention is that steps 13a-e
in figure 9 are performed before the initial step of step 13 and that the target
Base Station System target BSS takes initiative instead of the user
equipment UE. In figure 9 steps 13a-13e are performed after step 3 and
before step 5. However, steps 13a-13c could be performed at any time
during the handover preparation phase, i.e. before step 12 is completed. The
benefit is that in step 13 no routing area update needs to be done since this

has already been performed due to steps 13a-e.

Another difference is that the messages in steps 7, 8, 9 and 10 comprises a
new indication comprising information that routing area update and location

update LU has already been performed to Location Area Index LAI-x.

Figure 10 schematically shows a signal path diagram of optimized “normal’
Location Area update; according to the invention. The method optimizes
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Location Area update procedure when the user equipment UE is not CS
attached in the CS core network CN2 and where Gs-interface is not used.

Figure 10 shows the main principles of this optimization. The Target Base
Station System target BSS triggers the normal Location Area update
procedure towards the Mobile Switching Center MSC on behalf of the user
equipment UE after step 4 in figure 10. The main purpose is to get the
needed UE profile information loaded into the Mobile Switching Center MSC
to enabled establishment of CS calls. The steps performed and the benefits
achieved are similar to the optimization of Combined Routing Area, RA, and

Location Area, LA update.

The user equipment UE is identified by the IMSI in the LOCATION
UPDATING REQUEST message. In addition, the target Base Station System
target BSS may use a new indication in the above message (step 13 in figure
10) to inform the Mobile Switching Center MSC that the included IMSI is
already authenticated by the network, i.e. that the Location Area update is
created by the Radio Access Network RAN on behalf of the user equipment
UE and that no further authentication is needed for this transaction. This part
serves two purposes, firstly the Location Area update can be performed
faster and secondly as the BSS is performing the Location Area update on
behalf of the user equipment UE then the target Base Station System target
BSS would not even be able to answer e.g. a possible authentication. Here it
is also seen that a specific security mechanism is needed to ensure that
normal user equipments UEs are not capable of including the indication that
the IMSI is already authenticated by the network.

It is also possible that the target Base Station System target BSS does not
hold all the needed information to create a normal LOCATION UPDATING
REQUEST message. Parts of the needed information can be sent from the
source transceiver node source eNodeB or source control plane node source
MME to the target Base Station System target BSS using e.g. some

transparent container. If all information needed is not available, then the
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target Base Station System target BSS will anyhow proceed with the
Location Area update and the indication about network triggering this
procedure can be used by the Mobile Switching Center MSC to know that
parts of this information will be received later.

In addition, the user equipment UE is informed in the PS Handover
Command message by the target BSS that Location Area update was
performed on behalf of the user equipment UE. This includes that the user
equipment UE is also informed about the Location Area ldentity LAl where it
was registered to and also optionally the user equipment UE is informed
about a Temporary Mobile Subscriber Identity, TMSI, if it was allocated for
the user equipment UE by the Mobile Switching Center MSC. Based on this
knowledge, the user equipment UE proceeds with CS Call establishment
towards the VCC AS directly after completion of the PS HO (step 13 in figure
4).

The steps performed according to prior art has already been described in
connection to figures1, 2 and 4. According to figure 10, the steps performed
according this embodiment of the invention are:

13g. The target BSS transmits a SCCP Connection Request (BSSMAP
COMPLETE LAYER3 INFO(MM LOCATION UPD.REQ.)) message to the
MSC.

13g2. The MSC transmits an Update location to the HLR and fetches
subscriber data from HLR/HSS.

13l. The MSC transmits a BSSMAP CIPHER MODE COMMAND message to
the target BSS.

130. The target BSS transmits a BSSMAP CIPHER MODE COMPLETE
message to the MSC.

13p. The MSC transmits a DTAP(MM LOCATION UPDATING ACCEPT)
message to the target BSS.
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The difference between prior art and the present invention is that steps 13g,
1392, 13l, 130 and 13p in figure 10 are performed before the initial step of
step 13. In figure 10 steps 13g, 13g2, 13l, 130 and 13p are performed after
step 3 and before step 5. However, steps 13g, 1392, 13l, 130 and 13p could
be performed at any time during the handover preparation phase, i.e. before
step 12 is completed. The benefit is that in step 13 only Routing Area Update
needs to be performed involving the user equipment UE, the target Base
Station System target BSS, the target Serving GPRS Node target SGSN and
the home location register HLR/ Home Subscriber Server HSS.

Another difference is that the messages in steps 7, 8, 9 and 10 comprises a
new indication comprising information that location update LU has already
been performed to Location Area Index LAI-x.

Figure 11 schematically shows a signal path diagram of optimized CS Call
establishment. The invention intends to optimize CS call establishment when
UE is CS attached in the CS core network CN2.

Figure 11 shows the main principles of this optimization. The Target BSS
triggers the normal CS Call establishment procedure towards the Mobile
Switching Center MSC on behalf of the user equipment UE already during
the PS Handover preparation phase, i.e. after step 4 in figure 11. In this case,
the optimization is mostly about establishing the SCCP connection between
the BSS and the Mobile Switching Center MSC on behalf of the user
equipment UE.

In addition, the BSS sends the initial CM SERVICE REQUEST message to
the MSC and indicates in the CM Service Type |E that the user equipment
UE wishes to establish Mobile originating call. All this is based on the Target
BSS making the decision that an Inter-Domain transfer is needed. When the
first downlink DTAP message (i.e. could be MM AUTHENTICATION
REQUEST in most/all of the cases) from the Mobile Switching Center MSC is
received in the Target BSS, it queues this message and waits until the PS
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HO is completed. After this the BSS waits for the MS to establish the GSM
RR connection and send the CM SERVICE REQUEST message and once
received, the BSS may instantly reply to the MS by sending the queued
AUTHENTICATION REQUEST message (or whichever message was the
first message received from the Mobile Switching Center MSC). After this the
CS Call establishment continues as normally.

The steps performed according to prior art has already been described in
connection to figures1, 2 and 5. According to figure 10, the steps performed
according this embodiment of the invention are:

14b. The target BSS transmits an SCCP Connection Request (BSSMAP
COMPLETE LAYER3 INFO(CM SERVICE REQUEST)) message to the MSC

14c. The MSC transmits a SCCP: Connection Accept (DTAP(MM
AUTHENTICATION REQUEST) message to the target BSS.

14a. The UE transmits a GSM RR Connection establishment (MM) CM
SERVICE REQUEST (Mobile originated call) message to the target BSS.

14d. The target BSS transmits a MM AUTHENTICATION REQUEST
message to the UE.

14e. The UE transmits a MM AUTHENTICATION RESPONSE message to
the target BSS.

The CS Call establishment then continues as normally.

The difference between prior art and the present invention is that steps 14b,
14c¢ and 14a, 14d, and 14e are performed before the initial step of step 14. In
figure 11 steps 14b and 14c are performed after step 4 and before step 5 and
steps 14a, 14d and 14e are performed after step 13 but before finalisation of
the CS call establishment procedure to VCC AS. One benefit of this

embodiment is that steps 14b and 14c prepares the MCS on an early stage
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so that minimum interruption is achieved for the CS call establishment
procedure.

It is also worth mentioning once more that the Location update optimization,
i.e. either the Location Area update optimization or the Combined Routing
Area and Location Area update optimization, can be performed together with
this CS Call establishment optimization. For example, the target SGSN could
also trigger the step 13b as shown in figure 8 already in step 3 in figure 11.

The Location update optimization or the Combined Routing Area and
Location Area update optimization mechanisms described in this application
are also applicable for a normal PS handover case i.e. even when there is no
Inter Domain transfer performed. This means that any of the methods
described in figures 8, 9 and 10 could be performed by the target Radio
Access Network or CS Core Network and the user equipment UE would be
informed about this. Once the normal PS handover is executed, the user
equipment UE would know that it does not need to perform a Location
Update as it was already performed by the target Radio Access Network or
CS Core Network.

Figure 12 show a flow chart of a method according to the invention.

Box 121 shows the initiation of a packet switched handover between the
source packet system 703 and the target packet system 704.

Box 122 shows that the user equipment UE initiates a domain switch from

the packet switched domain 701 to the circuit switched domain 702.

Box 123 shows that an attachment/registration/update procedure is
performed on behalf of the user equipment UE towards the second core
network CN2 portion of the circuit switched domain 702 during the handover
preparation phase between the source packet system 703 and the target
packet system 704. According to the embodiments described in connection
to figures 8-11, the attachment/registration/update procedure can be
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initiated/performed by different units in the network dependent on already
described parameters, for example .Network operation mode.

Box 124 shows that the second radio access network RAN2 portion target
BTS/BSC of the circuit switched domain 702 performs a signalling connection
establishment on behalf of user equipment UE for an originated call towards
the second core network portion CN2 in the Mobile Switching Center MSC of
the circuit switched domain 702 for the user equipment UE before the
handover between the source packet system 703 and the target packet
system 704 is executed. The step shown in Box 704 can performed during
the execution of the steps shown in Boxes 702 and 703 or can be performed
alone, i.e. without the steps shown in Boxes 702 and 703 being executed.

Box 125 shows that the domain switch from the packet switched domain 701
to the circuit switched domain 702 and the handover between the source
packet system 703 and the target packet system 704 is executed. These two
steps do not have to be executed simultaneously, but can be executed at
different points in time. The latter is obvious form the embodiments described
in connection to figures 8-11
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CLAIMS

1. A packet switched handover and domain switch method for a wireless
communications network comprising a user equipment (UE), a packet
switched domain (701) and a circuit switched domain (702), the packet
switched domain (701) comprising a source packet system (703) and a target
packet system (704), the target packet system (704) comprising a radio
access network (RAN1) portion (target BTS; BSC) and a first core network
(CN1) portion (target SGSN), the circuit switched domain (702) comprising a
second radio access network (RAN2) portion (target BTS; BSC) and a
second core network (CN2) portion (MSC), the user equipment (UE)
performing a domain switch from the packet switched domain (701) to the
circuit switched domain (702) where an attachment/registration/update
procedure is performed on behalf of the user equipment (UE) towards the
second core network (CN2) portion (MSC) of the circuit switched domain
(702) during the handover preparation phase between the source packet
system (703) and the target packet system (704) and/or the second radio
access network (RAN2) portion (target BTS; BSC) of the circuit switched
domain (702) performing a signalling connection establishment on behalf of
the user equipment (UE) for an originated call towards the second core
network (CN2) portion (MSC) of the circuit switched domain (702) for the
user equipment (UE) before the handover between source packet system

(703) and the target packet system (704) is executed.

2. A method according to claim 1, wherein the attachment procedure is
triggered by the first radio access network (RAN1) portion (target BTS; BSC)
of the target packet system (704) or by the first core network (CN1) portion
(target SGSN) of the target packet system (704).

3 A method according to claim 1, wherein the attachment/registration/update
procedure is triggered by the second radio access network (RAN2) portion
(target BTS; BSC) of the circuit switched domain (702).
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4. A method according to any one of claims 1-3, wherein the
attachment/registration/update procedure is taking place before a target
Serving GPRS Support Node (target SGSN) signals a Forward Relocation
Response message to a source control node (MME) being part of the source

packet system (703).

5. A method according to claim 4, wherein the attachment/registration/update
procedure is taking place before or during the steps of reserving circuit
switched domain (702) and packet switched domain (701) radio resources for
a target Base Station Subsystem (BSS) connected to the circuit switched
domain (702) and the packet switched domain (701).

6. A method according to any one of claims 1-5, wherein the target packet
system (704) comprises a target Serving GPRS Support Node (target SGSN)
being the first core network (CN1) portion (target SGSN) and a target base
station system (target BSS) comprising the first radio access network (RAN1)
portion (BSC; BTS) and in that the circuit switched domain (702) comprises a
Mobile Switching Center (MSC) being the second core network (CN2) portion
(MSC) and the target base station system (target BSS) comprising the
second radio access network (RAN2) portion (BTS; BSC), wherein the target
Serving GPRS  Support Node (target SGSN) performs the
attachment/registration/update over a Gs-interface towards the second core
network (CN2) portion (MSC) on behalf of the user equipment (UE) when the
target Serving GPRS Support Node (target SGSN) has received a request for
preparation for the handover in the form of Forward Relocation Request
message between the source packet system (703) and the target packet
system (704) from a source control node (MME) being part of the source

packet system (703).

7. A method according to claim 6, wherein the target Serving GPRS Support
Node (target SGSN) performs the attachment/registration/update procedure
towards the Mobile Switching Center (MSC) using a Gs-interface for loading
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the user equipment (UE) profile information into the Mobile Switching Center
(MSC) to enable establishment of Circuit Switched calls.

8. A method according to claim 7, wherein the Forward Relocation Request
message contains the International Mobile Subscriber |dentity (IMSI) of the
user equipment (UE) and also the target cell identifier including Location
Area Information/Identity (LAI).

9. A method according to claim 8, wherein the target Serving GPRS Support
Node (target SGSN) indicates that the International Mobile Subscriber
|dentity (IMSI) and the Location Area (LA) in which the user equipment (UE)
is to be registered in the Mobile Switching Center (MSC).

10. A method according to any one of claims 6-9, wherein the user
equipment (UE) is informed about the fact that the user equipment (UE)
already has been registered in the Mobile Switching Center (MSC) and the
corresponding Location Area Identity (LAl) and Temporary Mobile Subscriber
Identity (TMSI) by use of an indication message or new information added in
another message.

11. A method according to any one of claims 6-10, wherein the
attachment/registration/update procedure is performed by the target Base
Station System (BSS) and comprises either the step of a Combined Routing
Area (RA) and Location Area (LA) Update to the target Serving GPRS
Support Node (target SGSN) or the step of Location Update towards the
Mobile Switching Center (MSC) on behalf of the user equipment (UE) after
having received a PS handover request from the Target SGSN.

12. A method according to claim 11, wherein the target Serving GPRS
Support Node (target SGSN) receives the IMSI in the Forward Relocation
Request message and in that the Mobile Switching Center (MSC) receives
the IMSI in the PS Handover Request message.
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13. A method according to claim 12, wherein the target base station system
(target BSS) uses a new indication in the Forward Relocation Request
message to inform the target Serving GPRS Support Node (target SGSN)
and the Mobile Switching Center (MSC) that the included International Mobile
Subscriber |dentity (IMSI) is already authenticated by the network.

14. A method according to claim 13, wherein the target base station system
(target BSS) does not hold all the needed information to create the Routing
Area Update message but parts of the needed information is transmitted from
the source packet system (703) to the target base station system (target

BSS) using a transparent container.

15. A method according to claim 14, wherein the target base station system
(target BSS) will proceed with a combined routing area update and location
area update, even if all information needed is not available, and the indication
about the network triggering this procedure is used by the target Serving
GPRS Support Node (target SGSN) and the Mobile Switching Center (MSC)

as information that remaining parts information will be received later .

16. A method according to claim 15, wherein the user equipment (UE) is
informed in the PS Handover Command message by the target base BSS
station system (target BSS) that the combined Routing Area update and
Location Area update was performed on behalf of the user equipment (UE)
and that, based on this knowledge, the user equipment (UE) proceeds with a
circuit switched Call establishment message towards a Voice Call Continuity
Application Server (VCC AS) directly after completion of the packet switched
handover.

17. A method according to claim 1 or 2, wherein the target packet system
(target BTS; BSC; target SGSN) comprises a target Serving GPRS Support
Node (target SGSN) and that the circuit switched domain (702) comprises a
target Base Station Subsystem (BSS) and in that the circuit switched domain
(702) comprises a Mobile Switching Center (MSC), wherein the target Base
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Station Subsystem (BSS) triggers a location update procedure towards the
Mobile Switching Center (MSC) on behalf of the user equipment (UE) after
having received a PS handover request from the target Serving GPRS
Support Node (target SGSN).

18. A method according to claim 17, wherein the user equipment (UE) profile
information is registered in the Mobile Switching Center (MSC) to enable
establishment of CS calls.

19. A method according to claim 18, wherein the target Base Station System
(BSS) uses an indication in the Location Updating Request message to
inform the target Mobile Switching Center (MSC) that the included
International Mobile Subscriber Identity (IMSI) is already authenticated by the
network du to the fact that the location update is created by the second radio
access network (RAN2) portion (target BTS; BSC) on behalf of the user
equipment (UE) and that no further authentication is needed for this

transaction.

20. A method according to any one of claims 17-19, wherein the source
transceiver node (eNodeB) transmits a part of the information needed in the
Location Updating Request message to the target Base Station System
(target BSS) using a transparent container or that a source control node
(MME), being part of the source packet system (703), transmits a part of the
information to the target Base Station System (target BSS) using a
transparent container, wherein the target Base Station System (target BSS)
uses the information when performing a Location Area update procedure.

21. A method according to any one of claims 17-20, wherein the user
equipment (UE) is informed in a PS Handover Command message by the
target Base Station System (target BSS) that Location Area Update was
performed on behalf of the user equipment (UE) and that, based on this
knowledge, the user equipment (UE) proceeds with CS Call establishment
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towards a Voice Call Continuity Application Server (VCC AS) directly after
completion of the packet witched handover.

22. A method according to any one of the preceding claims, wherein the
source packet system (703) is a long term evolution system comprising a
target Serving GPRS Support Node (target SGSN) and in that the circuit
switched domain (702) comprises a Mobile Switching Center (MSC), wherein
the second radio access network (RANZ2) portion (target BTS; BSC) triggers
a Circuit Switched Call establishment procedure towards the Mobile
Switching Center (MSC) on behalf of the user equipment (UE) after having
received a PS handover request from the target Serving GPRS Support
Node (target SGSN).

23. A method according to claim 22, wherein an SCCP connection between
the BSS and the MSC is established.

24. A method according to claim 22 or 23, wherein the second radio access
network (RAN2) portion (target BTS; BSC) sends an initial CM Service
Request message to the Mobile Switching Center (MSC) and indicates in a
CM Service Type IE that the user equipment (UE) wishes to establish a
mobile originating call based on that the second radio access network
(RAN2) portion (target BTS; BSC) makes a decision that a domain transfer is
needed.

25. A method according to claim 24, wherein, when a first downlink Direct
Transfer Application Part (DTAP) message (i.e. could be MM
AUTHENTICATION REQUEST in most/all of the cases) from the Mobile
Switching Center (MSC) is received in the second radio access network
(RANZ2) portion (target BTS; BSC), the second radio access network (RAN2)
portion (target BTS; BSC) queues the message and waits until the packet
switched handover is completed, then the second radio access network
(RAN2) portion (target BTS; BSC) waits for the user equipment (UE) to
establish a GSM RR connection and to send the CM Service Request
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message and when the second radio access network (RAN2) portion (target
BTS; BSC) has received the CM Service Request message, the second radio
access network (RAN2) portion (target BTS; BSC) may instantly reply to the
user equipment (UE) by sending the queued first downlink Direct Transfer
Application Part (DTAP) message (AUTHENTICATION REQUEST message

wherein the CS Call establishment continues.

26. A method according to any one of the preceding claims, wherein the
source packet is an LTE based system comprising an LTE source transceiver
node (source eNodeB) and an LTE source control node (source MME) and
an LTE source Serving Gateway or wherein the source packet system is a
3G/UTRAN/WCDMA system comprising a 3G/UTRAN/WCDMA source
transceiver node (source NodeB), a source Radio Network Controller (source
RNC) and a source Serving GPRS support node (source SGSN), wherein the
3G/UTRAN/WCDMA source transceiver node (source NodeB) and the
source Radio Network Controller (source RNC) replaces the source LTE
source transceiver node (source eNodeB), and the source Serving GPRS
support node (source SGSN) replaces the LTE source control node (source

MME) and an LTE source Serving Gateway.

27. A system for a packet switched handover and domain switch method for
a wireless communications network comprising a user equipment (UE), a
packet switched domain (701) and a circuit switched domain (702), the
packet switched domain comprising a source packet system (source
eNodeB; MME, SAE-GW) and a target packet system (704), the target
packet system (704) comprising a radio access network (RAN1) portion
(target BTS; BSC) and a first core network (CN1) portion (target SGSN), the
circuit switched domain (702) comprising a second radio access network
(RANZ2) portion (target BTS; BSC) and a second core network (CN2) portion

(MSC), the system being arranged to allow for;

the user equipment (UE) to perform a domain switch from the packet

switched domain (701) to the circuit switched domain (702) where an
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attachment/registration/update procedure is performed on behalf of the user
equipment (UE) towards the second core network (CN2) portion (MSC) of the
circuit switched domain (702) during the handover preparation phase
between the source packet system (703) and the target packet system (704)

and/or;

-the second radio access network (RAN2) portion (target BTS; BSC) of the
circuit switched domain (702) is arranged to perform a signalling connection
establishment on behalf of user equipment (UE) mobile for an originated call
towards the second core network portion (MSC) of the circuit switched
domain (702) for the user equipment (UE) before the handover between

source packet system (703) and the target packet system (704) is executed.

28. A system according to claim 27 arranged to perform the steps according

to any one of the method claims 2-26.
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