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ABSTRACT

The invention proposes a system and method for providing
a connection in a communication network Which comprises
several network elements and is adapted to route a connec
tion via a ?rst netWork element such as a radio netWork
controller and one or more of alternatively selectable second

netWork elements such as serving nodes. The netWork
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server Which returns to an inquiring netWork element such as
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second netWork elements. The list is accessed using an

a radio netWork controller, e. g. IP addresses of serving nodes
capable of serving a routing or location area of a connection

originating or terminating netWork element. The connection
originating or terminating netWork element may also be
adapted to send an identi?er identifying a speci?c netWork
element such as an SGSN to Which it desires to be con
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nected.
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SYSTEM AND METHOD FOR PROVIDING A
CONNECTION IN A COMMUNICATION
NETWORK

[0006] This situation may be signi?cantly improved when
changing the network structure in such a manner that at least
two serving nodes such as two SGSNs are able to handle the
same routing area. In such a case, eg a base station

FIELD OF THE INVENTION

[0001]

The present invention relates to a system and

method for providing a connection in a communication
network. The communication network may be a pure data

network, a network for transmitting data and/or other type of
information such as speech or may be a network exclusively
reserved for non-data information. The network can be a

controller (BSC) or radio network controller (RNC) may use
different interfaces such as lu and/or Gb. Several types of

mobile stations may be supported by using two radio inter
faces and providing only one single base transceiver station

(BTS).
[0007]

The provision of two or more support nodes serv

as a GPRS or UMTS network, or may consist of a combi

ing the same routing area provides several advantages such
as resilience by enabling an RNC (possibly having a list of
available SGSNs) to use another SGSN if the previously

nation of networks of different type.

used SGSN should become overloaded or out of order.

circuit-switched network, a packet-switched network such

[0002]

BACKGROUND OF THE INVENTION

Furthermore, maintenance operations such as software
updates can be effected without shutting down the area. In

When providing a connection in a communication

hand-over can be reduced.

network, usually several network elements are involved,

addition, the network signalling caused by inter-SGSN

including the connection originating network element, the

[0008] As an eXample, several SGSNs may be provided

connection terminating network element and/or one or more
intermediate network elements such as a base station, a base
transceiver station, a base station controller and/or one or

for covering a metropolitan area such as London area, and
a mobile station moving around the city can always use its

more support nodes handling the signalling and/or user
traf?c.
[0003]

As an eXample, in a GPRS-based or UMTS-based

network, a connection (eg call) originating from, or termi
nating at, a user equipment such as a mobile station (MS) is
made to a connection terminating or originating equipment

using a radio network controller (RNC) which communi
cates with a SGSN (Serving GPRS Support Node) and
possibly a GGSN (Gateway GPRS Support Node). The
connection terminating or originating equipment can be
located in the same or a different network. In particular, in
case of mobile user equipments, the actual location thereof

network. In particular, in case of mobile user equipments,
the actual location thereof is de?ned with a resolution of a

routing area (eg in idle state) or with a ?ner resolution of
a cell (eg when handling a connection such as a call). Note
that Routing area (RA) is a standard term used in conjunc
tion with GPRS, while GSM and UMTS Circuit Switched
systems use the term Location Area (LA). In both case, the
area is referring to the area where a mobile station is

original SGSN for handling connections.
[0009] For instance, an IP network may be introduced on
an interface such as lu interface which presently is mainly
used as a point-to-point lu interface between the RNC and
the SGSN. When introducing an IP network or network of
some other appropriate type on the lu interface, one RNC
may be connected to several SGSNs.
[0010] In a case where one network element (which e.g. is
in charge of controlling the radio connection to a user
equipment) is able to connect to different support nodes

being alternatively provided, there eXists a problem in
?nding and selecting an appropriate support node, for
instance an SGSN to be used for a signalling connection.

This signalling connection may eg be used to transfer L3

(layer 3) messages (such as mobility management MM and
session management SM) between the user equipment (eg
MS) and the support nodes such as SGSN. Furthermore, in
case of inter-support node hand-over the new support node
would bene?t from ?nding the old support node which was
serving the user equipment until hand-over.

registered in the serving node (e. g SGSN or MSCNLR), and
where eventually the serving node pages the mobile station
to establish downlink connection. In this application, the

SUMMARY OF THE INVENTION

term area will be used to refer to location area and/or routing

[0011] The present invention provides a solution for solv
ing or at least relieving the above problems either partly or

area.

entirely.

[0004] The coverage area of an entire network is usually
divided in several areas (RA or LA), with one area (in a

GPRS-or UMTS-based network) being assigned to one

serving node (one serving node typically handling many

[0012] According to one aspect, the invention is a system
which may be a whole network, may be only a part of a
network, or may comprise two or more networks.

areas). When having information on the area where the user

[0013] The invention additionally provides, according to a

equipment is presently located, the serving node in charge of

further aspect, one or more network elements equipped so as

handling a connection to or from this user equipment is

to implement the hardware structure or functions usable in

unambiguously de?ned.

a network or connection or selection method.

[0005] For example, in GSM and UMTS, this one to one
correlation between the routing or location areas and the

[0014]

The present invention provides a solution for

assigned SGSNs may, however, be of disadvantage in case

allowing a ?rst network element such as a radio network
controller or base station controller to decide which support

of break-down of an SGSN or necessary maintenance opera

node (e.g. SGSN) to use for a connection (e.g. signalling

tions such as software updating. In such a case, the routing
area has to be completely shut-down and is at least tempo

connection or user traf?c connection). A signalling connec
tion is provided for transferring messages such as L3 mes
sages, e.g. MM and SM, between a network element such as

rarily no longer usable for providing connections.
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a user equipment, eg MS, and the support node. Hence, the
?rst network element may be alternatively connected to
different support nodes serving eg the same routing area.

Such an implementation provides the advantages mentioned
above.

[0015]

The invention is also providing, in case of hand

over of a connection betWeen different support nodes such as

SGSNs, a structure and method enabling the neW support
node to ?nd the old support node serving the user equipment

softWare update. In such a Way, one can ensure that no or at

least not many connections or contexts Will still be handled

by this second netWork element.

[0021] According to one possible implementation of the
invention, if a second netWork element is not responding,
another second netWork element may be selected from the
list.

[0022] According to one possible implementation, the

up to noW.

identi?er such as CN (Core Network) Identi?er may be
added to a message, e.g. RRC (Radio Resource Control)

[0016]

message Which is used to initiate a connection and/or carry
a message such as a L3 message (e.g. Attached Request,

In accordance With the invention, an area identi?er

such as “Routing Area Identity (RAI)” may be used by the
?rst netWork element (eg RNC) to derive a list of alterna
tively selectable second netWork elements such as support
nodes. In this list different support nodes are identi?ed by
their addresses. This list may be precon?gured inside the
RNC. According to another embodiment, the ?rst netWork
element may send a message or request containing the
identi?er (e.g. RAI) to another netWork element such as a
DNS (Domain Name System) server in order to receive, as

Routing Area Update Request or Service Request). The ?rst
netWork element (eg RNC) checks the identi?er (e.g. CN
Identi?er) from the RRC message message. In addition, the

a response, a list of possible second netWork elements

a list. In one embodiment, the ?rst netWork element uses the

serving the routing area indicated by the RAI. This avoids
the need of precon?gured list, and DNS is particularly
suitable if the list of possible second netWork elements

transmitting netWork element such as a DNS server to send

contains IP addresses.

[0017] The another netWork element preferably contains,
or co-operates With, a memory storing the list (table) of
possible second netWork elements, and may send this list as
a rolling or distributed list to spread the load. The list may
for instance be sent in form of several parts, each part
indicating only one or tWo (or more) selectable second
netWork elements. The list may be ranked in a de?ned order,
for instance based on the address of the ?rst netWork element
sending the list request or indicating ?rst a default second
netWork element for this area. The ranking may be such that
the ?rst of the second netWork elements indicated in the list
is alWays the closest one to the ?rst netWork element, the
second of the listed second netWork elements being the
second closest one to the ?rst netWork element, etc.

[0018]

The order of listing of the second netWork elements

in the list may also, in an embodiment, be based on infor
mation on the actual or previous load of each listed second
netWork element. As an alternative, the order of listing of the

second netWork elements may be kept unchanged, but
additional information is attached to the list indicating the
actual or previous load condition of the listed second net
Work elements. In the latter case, the ?rst netWork element
checks the load condition information as Well, and selects
one of the second netWork elements having the smallest load
or at least being one of the lighter-loaded second netWork
elements.

[0019]

?rst netWork element may also deduce the area identi?er
such as RAI from the cell Where the user equipment is
actually located. The combination of area identi?er and CN

Identi?er identi?es unambiguously the serving node. The
?rst netWork element derives the serving node address from
area identi?er and/or the CN identi?er to request the list

a list of second netWork elements assigned to the transmitted
identi?er.

[0023]

Certain systems, such as GSM or UMTS systems

have different types of serving nodes (e.g. SGSN and
MSCNLR) serving the same area. In the UMTS system, the

RRC signalling contains a parameter (CN domain identity)
identifying the CN type. In GSM, the CN type is identi?ed
implicitely from the type of channel established.
[0024]

In such systems, the indication of CN type in

addition to the combination of area identi?er and CN

Identi?er may be needed to identify unambiguously the

serving node.
[0025] According to one possible implementation of the
invention, one of the second netWork elements may be set as

a default second netWork element serving the routing area in

Which the connection terminating or originating equipment
such as MS is presently located. The ?rst netWork element
is con?gured to use this default second netWork element for
handling a connection as long as no other second netWork

element is selected (i.e CN identi?er is not sent by the MS).
[0026] In accordance With an embodiment of the inven
tion, the selection of one of the available second netWork
elements covering a certain routing area may be performed
in dependence on information coming from another netWork
element such as a user equipment, for instance a mobile
station. If the user equipment Wants to establish a connec

tion, eg a signalling connection, to a certain support node

(second netWork element) Which for instance had previously

The modi?cation of the order of the listing of the

handled the connection to and from this user equipment, the

second netWork elements taking account of the load, or the
attachment of the load information to the list, is preferably

user equipment preferably sends additional information such

performed by the operation and maintenance system (O &M)
provided for the netWork.

[0020] According to one possible implementation of the
invention, a second netWork element for Which a mainte

as CN identi?er to eg the ?rst netWork element Which may
be a RNC. As an example, the user equipment had estab
lished a signalling connection to a certain support node, e.g.

SGSN, Whereafter the signalling connection had been
released, and the user equipment Wants to establish the
signalling connection again to the same support node.

nance operation such as softWare updating is planned, may
be WithdraWn from the list (to be sent to an inquiring ?rst

[0027]

netWork element) some time such as a feW hours before the

user equipment may then add an identi?er information such

In accordance With one aspect of the invention, the
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as CN identi?er to a message Which, e.g., may be used to

carry an L3 message (eg a Routing Area Update Request or
Service Request). If the MS moves to a neW area Which

cannot be handled by the previous serving node in Which it
is registered, RNC selects a neW serving node, and the neW

serving node derives the old serving node address by using
the combination of CN identi?er (added according to this
embodiment to Routing Area Update Request) and old RAI

(sent in Routing Area Update Request in GSM and UMTS).
In addition, or as an alternative, the ?rst netWork element

RNC (3G only) may only select a support node indicated as
a 3G support node, based on the type of support node
indicated.

[0034]

The second netWork element may preferably main

tain state information about the user equipment (eg loca
tion, subscriber data, etc.). The state information alloWs to
keep the connection to the same serving node, e.g. same
SGSN. Without state information, the user equipment might

change the serving node, e.g. SGSN, at every connection.

(eg RNC) may check the information CN identi?er from

[0035] The connection is preferably maintained in the

the L3 message.

same selectable second netWork elements When the MS is
moving inside the CN area.

[0028] The neW serving node should send its CN identi?er
in eg Routing Area Update accept, or attach accept to the
MS.

[0029] The invention furthermore provides a possibility of
?nding and selecting an old support node (e. g. old SGSN) by
a neW support node, in particular after inter-node hand-over.
Note that in a structure in Which the old SGSN can be found

With the old RAI (When only one SGSN serves a speci?c

routing area designated by RAI), there is no problem in
?nding the old SGSN. HoWever, in a situation Where a

routing area is covered by several support nodes in parallel,
it Will be advantageous if the neW support node is able to
detect the old support node in order to eg copy conteXt
information for handling the connection such as PDP

(Packet Data Protocol) context information.
[0030] According to one aspect of the invention, the
netWork element storing the list of second netWork elements
(i.e. support nodes) covering a certain area such as RA

(Routing Area) or LA (Location Area) may additionally
store, for each support node, an CN identi?er identifying this

[0036] In order to avoid processing problems, according to
one aspect of the invention, one of the second netWork
elements (eg SGSN) available for a routing area may be a
master netWork element Which, if not handling itself the
conteXt information such as PDP conteXt, may act as a relay,

and may determine the old second netWork element based on
eg the identi?er sent for instance from the user equipment
together With PTMSI. In such a case, the identi?er may have
been sent from the old support node to the user equipment

together With PTMSI during (eg at the begin or end) of the
time period during Which it Was in charge for handling the
connection to the user equipment. The user equipment hence
knoWs the supporting netWork element such as the support
node Which handled its connections. This embodiment may
be particularly applicable if the SGSN Where the MS moved

Was not upgraded to ?nd the appropriate old (i.e. previous)
SGSN.

[0037]

The second netWork elements may also be MSCs

(Mobile SWitching Centres) or other types of serving ele

support node. This identi?er may be sent as a neW Infor

ments, eg in circuit-sWitched netWorks.

mation Element (i.e. it is sent eXplicitely) or may be coded

[0038] The solutions provided by the present invention are

as part of another Information Element such as a temporary

furthermore applicable in a case Where netWork elements of
different generation (such as 2G SGSN and a 3G SGSN) are
provided Which handle the connections for the same routing
area. The selection of the support node may be made
depending on the type of the connection established and/or

identity (i.e. it is sent implicitely). As an eXample of sending
the CN identi?er implicitely, CN identi?er may be formed

by some bits (eg 4 last bits) of PTMSI (Packet Temporary
Mobile Station Identity).
[0031] The netWork element storing the list of second

requested, or on the type of the user equipment. As an

netWork elements available for the respective areas (eg RA

eXample, the invention may be employed in a GERAN

or LA) can be a DNS server, and preferably stores the list of

system (GSM/EDGE radio access netWork).

support nodes mapped to the respective area indicators such
as RAIs (Routing Area Identities) or LAIs (Location Area
Identities). This netWork element may return, in response to
an area indicator sent to it, not only the IP addresses of every

support node (second netWork element) assigned to the
respective area (eg RAI), but additionally also the netWork
element identi?ers assigned to these support nodes, and
eventually the type of support node. The netWork element in
charge of selecting the second netWork element for handling

the connection (e.g. signalling connection) may then select

[0039]

The present invention alloWs an effective adapta

tion of a cellular netWork being at least partly IP-based. IP
netWorks are essentially peer-to-peer structured Whereas the
conventional cellular netWorks such as GSM, UMTS, etc.
are typically based on an hierarchical architecture Wherein a

radio access netWork (RAN) or, in more detail, a controller
controlling the radio access such as a RNC, RNS, BTS, B55

and the like, is handled by a single serving node (e.g.
MSCNLR; SGSN; . . .

that second netWork element Which has an netWork element

[0040]

identi?er corresponding to the netWork element identi?er

one netWork element providing e.g. radio access (e.g. RAN)

transmitted eg from the user equipment as selection crite

to a user equipment is connected to many serving nodes such
as core netWork (CN) nodes. This reduces the number of

r1on.

[0032] As an alternative, the netWork element storing the
list may be queried With both CN identi?er and area iden

ti?er, so that only the address of the right support node is
returned.

[0033] The type of support node may be used eg in a
netWork comporting both 2G and 3G SGSN. In this case, a

The invention is a structure and method Wherein

inter-CN-node-area update procedures and increases the
reliability. The invention is a neW architecture for a cellular

system Wherein one radio access netWork (or the is netWork
element providing or controlling the radio access) as Well as
a location area (LA) or routing area (RA) can be handled by
many serving nodes of the same type. Arouting function for

deciding to Which serving node the connection is to be made,
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is preferably located in the radio access network (RAN) or

[0049]

the respective network element providing or controlling the

server;

radio access, and is not located betWeen the radio access

netWork and the serving node, or in the serving node. The
routing function located in the RAN additionally provides or
comprises a method for selection of the serving node to
connect to.

[0041] Furthermore, the method and system according to
the invention may be used to detect the node Where a user

equipment is actually registered, one of the netWork ele
ments having a list of serving nodes serving the present
location area (or routing area) of the user equipment. Pref
erably, this list includes a default serving node. The serving
node to be used for handling the connection is preferably
determined in the folloWing manner: When the user equip
ment has not sent an identi?er such as a core netWork (CN)

identi?er, the default serving node, if de?ned, Will be
selected from the list. If the user equipment has sent an
identi?er such as a CN identi?er, a serving node correspond

ing to this identi?er Will be selected. The default serving
node may be de?ned to be the serving node mentioned on a

speci?c position of the list for the routing or location area,
eg the ?rst serving node mentioned on the list. When no

identi?er is sent from the user equipment, the serving node
mentioned on the speci?c place, eg the ?rst-mentioned

serving node, is selected by the RAN from the list.
[0042] This method and structure can be used by the radio
access netWork (or RAN controlling node or component) to
?nd the serving node to be used. Likewise, this method and
structure can be used by the neW serving node to ?nd the old
serving node to Which the user equipment Was registered, or
may be used by the neW serving node to ?nd the MSCNLR
to Which the user equipment Was registered, in particular in
a case When the Gs interface is used.

[0043] In accordance With one aspect of the invention, a
user equipment such as a MS may select a serving node by
using a CN identi?er. The CN identi?er may be the latest

used identi?er, or may be a precon?gured, i.e. predetermined
CN identi?er Which is stored in the user equipment, eg on
a SIM card thereof.

[0044] Furthermore, the method and system according to

FIG. 5 shoWs details of a table stored in a DNS

[0050] FIG. 6 illustrates the method steps performed in a
Routeing Area Update Procedure according to an embodi
ment of the invention related to UMTS;

[0051] FIG. 7 shoWs steps performed in a Combined
Cell/URA Update and SRNS Relocation Procedure accord
ing to another embodiment of the invention;
[0052] FIG. 8 illustrates a message How in a system and
method according to a further embodiment of the invention;
and
[0053] FIG. 9 shoWs a message How in a system and
method according to another embodiment of the invention.
DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0054] FIG. 1 shoWs the basic structure of an embodiment
of a system in accordance With the invention. The system is
implemented as a netWork 1, or forms a part thereof, Which
netWork 1 comprises at least one, or usually a plurality of,
user equipments 2 Which, in this embodiment, are imple
mented as mobile stations MS. The user equipments may
also be any other type of equipments such as stationary

terminals. Although only one user equipment 2 is shoWn,
usually several user equipments are attached to the netWork

1 and represent connection originating or terminating equip
ments.

[0055] In case of connection, or connection set-up, With
another equipment forming part of netWork 1 or of another
netWork, a radio connection to user equipment 2 is provided
and handled by a radio access netWork
The RAN
comprises, in this embodiment, a radio netWork controller
(RNC) 3 Which is part of, or represents, the radio access
netWork for radio connection to user equipment 2. Usually,
several radio access netWorks and controllers 3 Will be
provided in the netWork 1 for radio coverage of the different
areas of the netWork 1. The RNC 3 (?rst netWork element)

may be selectively connected to different serving nodes
Which, in this embodiment, are implemented as SGSNs 4
and 6.

the invention may be used to alloW many operators (each
oWning their oWn serving node) to share a common Radio

Access NetWork (oWned by another operator). If every
operator uses a different CN identi?er, and if the MSs are

[0056] The netWork may comprise additional or alterna
tive serving nodes such as mobile sWitching centers (MSCs)
Which normally Will be combined With visitor location

registers (VLRs). The serving nodes 4, 6 may be connected,

con?gured to alWays use same CN identi?er (even in the
very ?rst attach request) based on subscription information
typically read from a SIM card, then the MS Will alWays be
connected to an SGSN oWned by this operator (from Which

provides the possibility of connection to other netWorks.

they bought SIM card).

7 is provided Which may form part of netWork 1 or may be

if necessary, to a gateWay node 5 Which here is a GGSN and

[0057]

In addition, a DNS (Domain Name System) server

a network-external component. The DNS server 7 can be

BRIEF DESCRIPTION OF THE DRAWINGS
[0045]

FIG. 1 shoWs a basic structure of one embodiment

of a system in accordance With the invention;

[0046]

FIG. 2 illustrates the message How for establishing

a connection betWeen a user equipment and a serving node;

[0047]

FIG. 3 shoWs a method for selecting a desired

accessed by RNC 3, and usually also by other netWork
components such as serving nodes 4, 6 and/or gateWay node
5. The communication possibilities are shoWn in FIG. 1 as
double-headed arroWs.

[0058]

The DNS server 7 comprises, or has access possi

bility to, a memory (not shoWn) storing lists (tables) of
serving nodes available for alternatively covering routing

serving node;

areas or location areas of the netWork 1.

[0048] FIG. 4 illustrates a message How in a system and
method according to a further embodiment of the invention;

[0059]

FIG. 5 shoWs an eXample of a table stored in the

memory. According to this eXample, the table contains
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several columns and rows. The left column “SGSN” lists the

available serving nodes. SGSNl may correspond to SGSN
4, SGSN2 may correspond to SGSN 6, and SGSN3, SGSN4
may correspond to further serving nodes not shown in FIG.
1 and covering other routing or location areas of the network
1. The table furthermore, contains a column “IP address of
SGSN” listing the IP addresses of the individual available
serving nodes. The column “SGSN name” or “(SGSN

identi?er)” lists the identi?ers identifying the individual
serving nodes. In this example, the type of the node (2G or
3G) is built in the identi?er. The column “Routing Area” lists
the routing areas or location areas being covered by the

individual serving nodes. As an example, the serving nodes
SGSNl SGSN2, SGSN3 and SGSN4 are available for
covering the same ?rst routing area RA1 whereas the
serving nodes SGSNl SGSN2, SGSN3 and SGSNS are
available for alternatively covering a second routing area
RA2 in which a mobile station may be located, eg after

moving thereto from routing area RA1.

[0060]

Depending on the details of implementation of

embodiments of the invention, the stored list does not
necessarily contain all columns shown in FIG. 5. For

for both protocols). This ensures that user equipments not
supporting this feature will nevertheless work with new
network elements. As such a user equipment is never send

ing the CN identi?er, it is always connected to a CN node
which is set as a default node to be selected when not

receiving any CN identi?er. Likewise, when the user equip
ment should move to a RAN not supporting this feature, the

RNC is structured to ignore any CN identi?er and to

establish the connection always with the only CN node it is
connected with.

[0064]

If the CN node does not support this feature, no CN

identi?er will be returned to the user equipment. The user

equipment may be con?gured to erase previously stored CN
identi?er, so that next time it is connected to the default
node. In such a case, the user equipment is unable to transmit
any CN identi?er in the next connection request and will

thus be connected to the default CN node provided for this
area. In all these cases, the result is similar to existing

systems.
[0065] If one CN node is not supporting this feature, it
shall be con?gured as the default CN node.

RAs handled by RNC use same CN identi?er, and the list is

[0066] When a GSM radio access (connection) is used in
a GPRS-based network or other type of packet-based net

speci?c per RNC) may be omitted. Alternatively, the list

work, the TLLI (Temporary Logical Link Identi?er) is sent

may also contain additional information useful for selecting
an appropriate serving node. For instance, a column “serving
node type” and/or a column indicating default nodes for

to the base station controller BSC with every packet transfer.
When considering to add a separate CN identi?er, a heavy

instance, the column “SGSN” and/or “Routing area” (if all

some or all respective areas may be added.

radio load would result as the CN identi?er would have to
be sent with every packet transfer as well. According to one
embodiment of the invention, the CN identi?er will be sent

[0061] Generally, the architecture of a network or system
according to the invention comprises two or more CN (Core

implicitely, i.e. encoded within the TLLI. It should be noted

Network) nodes of same type (eg MSC and/or SGSN)
which are connected to the same radio access network or

node RAN (e.g. BSS “base station sub-system”; UTRAN
“UMTS Terrestrial Radio Access Network”; GERAN
“GSM/EDGE Radio Access Network”) and assigned to the
same location area
and/or routing area (RA). One or
more of the provided RANs contain, or are able to download
from a network element such as the DNS server 7, a

precon?gured list of CN nodes. Preferably, the CN nodes are
associated with a CN identi?er which is unique at least for

the assigned LA/RA.
[0062] The system and method according to preferred
embodiments of the invention are preferably structured in
such a manner that each time when a user equipment

registers into one location or routing area (eg by perform
ing an Attach or Area Update procedure), the CN node

that TLLI is always derived from PTMSI, by changing the
three ?rst bits. This coding may be effected by coding the
temporary identity (PTMSI and TLLI) in a de?ned way, for
instance using the 4 last bits to indicate CN identi?er. This
solution does neither increase the radio nor the signalling

load. When sending a Routing Area Update (RAU) and/or
Attach Request message, the user equipment automatically
sends the old TLLI. The new PTMSI coded so as to contain

the CN identi?er of the serving network element serving the
connection, is sent back in the RAU/Attach response mes
sage on the radio signalling level. Thus, this feature of
transmitting a CN identi?er can be introduced to a GPRS

based network without changes of the protocols. But it
requires the BSC to implement the method described in this
invention to select the right SGSN for every packet transfer.

handling the registration returns its CN identi?er to the user

[0067] In an UMTS network, the above solution is like
wise applicable, but would require the RNC to read the
PTMSI sent in L3 MM messages, which are presently only

equipment, eg in the MM (Mobility Management) signal

relayed by RNC. Here, however, it is preferred to introduce

ling. The user equipment stores a received CN identi?er

a new information element (ie to send CN identi?er explic

representing the serving node actually handling a connec
tion. Furthermore, the user equipment may be designed to

itely) for identifying the serving node in charge of the

indicate the CN identi?er (if known and/or if a re-establish
ment of the connection to a previously used CN is desired),
if desired, when the user equipment establishes a connection
to the radio network. The CN identi?er may be indicated for
instance in the radio signalling, e.g. during RRC connection
establishment.

RNC keeps the RRC context. Therefore, when including the

connection to the user equipment. In an UMTS network, the

CN identi?er into the RRC context, it is not necessary to
send the CN identi?er often.

[0068] In a GPRS network (both GSM and UMTS), there
is an additional problem occurring during an inter-SGSN
Routing Area Update. During such hand-over, the new

[0063] In order to ensure backward compatibility, the new
information element (identi?er such as CN identi?er) is an

SGSN needs to ?nd the old SGSN which handled the
connection to the user equipment up to now. For instance,

optional information element transmitted in both MM and
RRC signalling (if an explicit information element is used

PDP (Packet Data Protocol) context information must be
transferred from old SGSN to the new SGSN.
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In accordance With an embodiment of the inven

the old SGSN to the neW SGSN for a user equipment or even

tion, the user equipment preferably includes the CN identi

[0069]

?er in the RA (Routing Area) Update Request message, and

for all user equipments, in particular When intending to
perform maintenance operations of the old SGSN such as

the DNS server 5 returns, upon a respective query from the

softWare-updating.

RNC 3 indicating the old routing area identi?er, a list of IP
addresses of SGSNs in charge of the routing area. A CN
identi?er is implicitly or explicitly associated With every IP
address, such as shoWn in FIG. 5. The CN identi?er is
implicitly indicated if the position on the list indicates the
CN identi?er. In such a case, it is not necessary to separately

transmit the CN (e.g. SGSN) identi?er. When, in the list
example shoWn in FIG. 5, the routing area identi?er des
ignates the routing area RA 1, a list is returned from DNS
server 7 to RNC 3 containing SGSN1 and SGSN2 and
indicating the IP addresses thereof.

[0070] When explicitly transmitting the CN identi?ers, the
associated identi?ers “2G_SGSN IDENTIFIERi13” and
“3G_SGSN IDENTIFIERi14” are transmitted associated
With the IP addresses. In particular the Canonical name
associated With the IP address is returned from DNS server
7 to RNC 3 Which represents the value of the CN identi?er.
This concept effectively uses the structure of DNS Which is

[0076]

The list of SGSN addresses and SGSN identi?ers

may be modi?ed in case of need to use another SGSN to
serve one or more SGSN identi?ers. Subsequent signalling

connections Will then be made to this another SGSN When

sending these SGSN identi?ers. This also requires the updat
ing of GTP tunnels for the existing PDP contexts, etc.
[0077] FIG. 2 refers to a case, in Which the radio access
netWork controller such as RNC 3 used the method to
determine Which SGSN to use for handling a connection to
a user equipment MS 2. In a step 1), MS 2 sends a request,

eg a RRC connection message, optionally including the CN
identi?er identifying the serving node in Which the MS 2
may be registered. The RNC 3 detects the neW RAI directly
from the cell Where the MS is located. Then the RNC selects
the SGN by using a list as depicted in FIG. 5 and the
proposed method. This list may be precon?gured in RNC or
retrieved from another netWork element like shoWed by step

based on Canonical name (CNAME) or alias, as de?ned in

2) and 3).

eg RFC 1034 and 1035. Therefore, as part of the response
of the DNS, there is a transmitted a list of IP addresses and
Canonical names (CNAME), as indicated in FIG. 5 by the

[0078] In a step 2), the RNC sends a request to the DNS
server 7 requesting a list of SGSNs available for the routing
area. This request indicates the routing area identity RAI.
The DNS server 7 checks the table memory containing the

tWo center columns and the roWs associated to the same

routing area (eg RA1), respectively.
[0071]

With this feature, the RNC or BSC can easily select

the appropriate SGSN on the basis of the technology used by
the user equipment and of the SGSN identi?er, Which can be
recognised from e. g. TLLI in GPRS, and extended CN
identi?er in UMTS, as mentioned above.

[0072] When the CN identi?er is only implicitly indicated,
it is represented by the position on the list. For instance,
When not sending the SGSN NAME identi?er, the ?rst
SGSN is determined as the SGSN to be used for handling the
connection of the user equipment in routing area 1, This
SGSN thus serves eg as a default serving node to be used

for connection handling When no CN identi?er (SGSN

SGSN list such as shoWn in FIG. 5, by selecting only those
SGSNs corresponding to the indicated routing area. In a step
3.), the DNS server 7 returns the list of selected SGSNs to
the RNC 3.

[0079] As an alternative to steps 2.) and 3.), the RNC 3
may also send, in step 2.) additionally, or only, the CN
identi?er received from MS 2, to the DNS server 7. The
DNS server 7 is, in this case, preferably uses the CN

identi?er for selection of the appropriate SGSN from the list,
and returns, in step 3.) merely the IP address of the appro
priate SGSN. The RNC 3 Will then establish, in steps 4.) to
6.), a connection using this single received IP address of the
desired SGSN.

identi?er) is indicated.
[0073] OtherWise, the SGSN having an assigned CN iden

[0080]

ti?er Which corresponds to the CN identi?er indicated by
user equipment 2, Will be selected as SGSN for handling the
connection, or for transmitting the context information to the

[0081]

neW SGSN. In the latter case of inter-SGSN-handover, the
neW SGSN can detect the old SGSN on the basis of the CN
identi?er and the area identi?er Which identi?es the old

SGSN and have been transmitted (explicitly or implicitly for
CN identi?er) from the user equipment in subsequent mes

The RNC 3 selects one SGSN according to the

folloWing method:
If the CN Id is or Was sent in the signalling, the

RNC uses the CNid as a key and the area to select the right

serving node.
[0082]

Note that the area does not need to be used in the

special case Where the area(s) handled by RNC have same

con?guration (e.g. RNC handles only one RA).

sages, e.g. together With PTMSI. The RAN or neW SGSN
can therefore detect eg the IP address of the old SGSN
When sending a query to the DNS server 7.

[0083]

[0074]

type (and not MSCNLR). In addition, if there are different
SGSN types (eg 2G and 3G), the RNC needs to select an

Alternatively, a master SGSN may be provided

Which, When not handling the PDP context itself, acts as a
relay and determines the old SGSN based on eg CN
identi?er. The DNS server 7, or alternatively or additionally,
the master SGSN may have a list of SGSNs mapped to the

RAI (RA1, RA2 in the column “ROUTING AREA” of FIG.
5). In the latter case, it is not necessary to provide the DNS

In addition, the RNC may check the type of the

serving node. In an UMTS system, an RNC When handling
a packet connection, needs to select a serving node of SGSN

appropriate one, ie a 3G SGSN for an RNC.

[0084] If the RNC ?nds a suitable serving node, it Will use
the serving node address indicated in the list to establish the
connection.

server With such a list of SGSNs mapped to the RA1s.

[0085]

[0075] This information on the old SGSN may be used by
the neW SGSN for changing all PDP contexts contained in

select any serving node of the suitable type supporting this

If the RNC does not ?nd a suitable node, it could

area. This selection may be done randomly to spread the
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load, based on preferred serving node(s) (e.g. located close
to RNC), or based on known information of the respective

load of charging nodes (eg from operation and maintenance
or DNS system) to select the less loaded serving node, or a
combination of the above.

[0086] If the CN Id is Was not sent in the signalling, the
RNC could select the serving node according to either of the

folloWing embodiments:

list sent back in response to 3.) a certain or determined time
interval such as several hours before the scheduled mainte
nance time point so as to avoid connections to be neWly
established to this SGSN. In this case, the DNS server 7 is

informed by the operation and maintenance system on the
SGSN(s) scheduled for maintenance operations, and is
either no longer selected such an SGSN from the list, or

eXcludes the same, When having retrieved the available
SGSNs from the memory, from transmission to the RNC 3.
Therefore, When the SGSN is shut doWn for operation and
maintenance procedures, the number of registered users in

[0087] In a ?rst preferred embodiment, Where all MS are
assumed to support sending of CN identi?er (eg a GPRS
system Where CN identi?er is implicitely coded as part of
the TLLI), the RNC could select any serving node of the
suitable type supporting this area. This selection may be

this SGSN is at a minimum. These user connections may just
be lost, or they may be sent to a neW SGSN con?gured to use
for this area the same CN identi?er as the SGSN being shut

done randomly to spread the load, based on prefered serving

doWn.

node(s) (e.g. located close to RNC), or based on knoWn

information of the respective load of charging nodes (eg
from operation and maintenance procedures, or DNS sys
tem) to select the less loaded serving node, or a combination
of the above. If some of the information above is implicitely

indicated by the order of the list (e.g. Serving nodes ranked
from less loaded to more loaded) the RNC 3 is preferably
adapted to select an SGSN indicated at a speci?c place of the
list.

[0094] The steps 4.) to 6.) shoWn in FIG. 2 for establish
ing the connection betWeen MS 2 and SGSN 4 are the
customary ones and are therefore not explained in detail.
[0095] FIG. 3 refers to
to a certain SGSN 6, eg
In this case, the MS 2
message Which includes

a case Where the MS 2 is connected
When re-establishing a connection.
sends a request such as a RRC
an SGSN identi?er identifying the

[0088] In a second preferred embodiment, Where some
MS (typically legacy MS) are assumed not to support

desired SGSN 6. In the request 1.), the routing area identity
(RAI) or location area identity (LAI) can be additionally
indicated.

sending of CN identi?er (e.g. ?rst generation UMTS

[0096]

mobiles does not send CN identi?er as part of RRC signal
ing), the RNC has to select a default serving node for this

routing (or location) area, and thus the routing (or location)

area. This is needed to be sure that neXt time a connection

is established from same mobile (still not indicated by its CN
identi?er), the same node is selected again. Of course as the
default is unique per area, a neW serving node may be

selected When the area changes (similar to eXisting behav

As an alternative, the RNC 3 can deduce the

area identity, from other parameters. Similar to step 2.) of
FIG. 2, the RNC 3 requests, in a step 2.) of FIG. 3, the DNS
server 7 to send back a list of SGSNs by indicating location
position such as RAI as a selection criterion. The DNS
server 7 retrieves from the serving node list such as shoWn
in FIG. 5 a sub-list of IP addresses and identi?ers of SGSNs

iour). In addition, When the serving node changes, in system

corresponding to, and being able to serve, the indicated

such as GPRS, the neW serving node needs to ?nd the old
serving node. The neW serving node needs to also use the
default serving node handling the old area When no CN
identi?er is sent. This Way the address of the old serving

location area. The DNS server 7 returns this sub-list to RNC

node can alWays be retrieved unambiguously.

[0089] The RNC 3 subsequently performs, in the knoWn
manner, the necessary steps for establishing the connection
betWeen the MS 2 and the selected SGSN 4.
[0090] In addition, or as an alternative, the list of SGSNs
sent in response 3.) may contain additional information such
as load information to be checked by RNC 3 for determining
on the SGSN to be selected.)

[0091] The connection to the selected SGSN may fail, in
this case the RNC may retry With another Serving node of
the appropriate type supporting this area.

[0092] If the selected SGSN (and the connection fail) Was
the default SGSN according to the second preferred embodi
ment, a neW SGSN may be selected as the default, typically

a secondary default. In this case, When the serving node is
changing, the neW serving node tries ?rst to connect to the
default (as previously). If the default SGSN is doWn or not
knoWing the user, the neW SGSN retries using the secondary
default serving node handling the old area When no CN
identi?er is sent. This Way the address of the old serving
node can alWays be retrieved unambiguously.

[0093] When a SGSN is scheduled for operation and
maintenance procedures, it preferably is eXcluded from the

3 a response in step 3.). The RNC 3 selects that SGSN (here:

SGSN 6) from the sub-list received in step 3.) Which
corresponds to the SGSN identi?er indicated by MS 2 in step
1.), and performs the knoWn connection steps 4.) to 6) for
establishing the connection betWeen MS 2 and the desired
SGSN 6.

[0097] As an alternative to steps 2.) and 3.), the RNC 3
may also send, in step 2.) additionally, or only, the SGSN
identi?er received from MS 2, to the DNS server 7. The
DNS server 7 is, in this case, preferably uses the SGSN

identi?er for selection of the appropriate SGSN from the list,
and returns, in step 3.) merely the IP address of the appro

priate SGSN. The RNC 3 then establishes, in steps 4.) to 6.),
a connection using this single received IP address of the
desired SGSN.
[0098] FIG. 4 shoWs an alternative or additional function
of the same or another embodiment of the method and

system in accordance With the invention. According to FIG.
4, one of the SGSNs, here the SGSN 4, is set as a default

SGSN for a speci?c routing area RA. Similar to step 1.) of
FIGS. 2 and 3, the step 1.) of FIG. 4 sends a message such
as a RRC connection request, from MS 2 to RNC 3,

indicating the routing area identi?er RAI. The RNC 3
recogniZes from the lack of any SGSN identi?er requesting
a connection to a speci?c SGSN, the possibility of selecting
the default SGSN for the indicated routing area. The RNC 3

then inquires, in step 2.) a database 8 for returning the
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address of the default SGSN 4, and indicates the routing area
identity in the inquiring message. The database 8 may be
structured similar to the table shown in FIG. 5 and may be
contained in, or accessible by, a DNS server 7, or another
server. The database 8 returns, in response 3.), the address of
the default SGSN Which address is used by RNC 3 in the
customary manner for establishing a connection betWeen

This RA identity corresponds to the RAI in the MM system
information sent by the SRNC to the MS.

[0107] NOTE: Sending the Routeing Area Update Request
message to the SGSN triggers the establishment of a sig
nalling connection betWeen UTRAN and SGSN for the
concerned MS.

MS 2 and the default SGSN 4, as represented by steps 4.) to

[0108]

6.).

update and if the MS Was in PMM-IDLE state, the neW

2) If the RA update is an Inter-SGSN Routeing area

SGSN sends SGSN Context Request message (old P-TMSI,

[0099] FIG. 6 shoWs the steps of a Routing Area Update
Procedure in a preferred implementation of the invention,

MM and PDP contexts for the MS. The old SGSN validates

related to UMTS. Some of the modi?cations of this embodi

the old P-TMSI Signature and responds With an appropriate

ment, as compared to the speci?cations, are emphasiZed by
using bold letters.

[0100] Arouting area update takes place When an attached
MS detects that it has entered a neW RA or When the periodic

RA update timer has expired. The SGSN detects that it is an

intra SGSN routeing area update by noticing that it also
handles the old RA. In this case, the SGSN has the necessary
information about the MS and there is no need to inform the
GGSNs or the HLR about the neW MS location. Aperiodic

old RAI, old P-TMSI Signature) to the old SGSN to get the

error cause if it does not match the value stored in the old

SGSN. This should initiate the security functions in the neW
SGSN. If the security functions authenticate the MS cor
rectly, the neW SGSN shall send an SGSN Context Request

(IMSI, old RAI, MS Validated) message to the old SGSN.
MS Validated indicates that the neW SGSN has authenticated
the MS. If the old P-TMSI Signature Was valid or if the neW

SGSN indicates that it has authenticated the MS, the old

SGSN responds With SGSN Context Response (Cause,

RA update is alWays an intra SGSN routing area update. If
the netWork operates in mode 1, then an MS that is both
GPRS-attached and IMSI-attached shall perform the Com
bined RA/LA Update procedures. In UMTS, an RA update

IMSI, MM Context, PDP contexts). If the MS is not knoWn
in the old SGSN, the old SGSN responds With an appropriate

is either intra-SGSN or inter-SGSN RA update, either com

cedures are de?ned in subclause “Security Function”. If the

bined RA/LA update or only RA update, either initiated by

security functions do not authenticate the MS correctly, then
the routing area update shall be rejected, and the neW SGSN
shall send a reject indication to the old SGSN. The old

an MS in PMM-CONNECTED or in PMM-IDLE state. All

the RA update cases are contained in the procedure illus
trated in FIG. 6. The steps shoWn in FIG. 6 for performing
a UMTS RA Update Procedure Will be described using the

step numbering of FIG. 6.
[0101] 1) The RRC connection is established, if not
already done. The MS sends a Routing Area Update Request
message (P-TMSI, old RAI, old P-TMSI Signature, Update
Type, folloW on request, CN identi?er) to the neW SGSN
using on the radio interface an RRC message (Initial direct

error cause. The old SGSN starts a timer.

[0109] 3) Security functions may be executed. These pro

SGSN shall continue as if the SGSN Context Request Was
never received.

[0110]

4) If the RA update is an Inter-SGSN Routing area

update, the neW SGSN sends an SGSN Context AcknoWl

edge message to the old SGSN. The old SGSN marks in its
context that the MSCNLR association and the information in
the GGSNs and the HLR are invalid. This triggers the

transfer or uplink direct transfer) including the CN identi?er

MSCNLR, the GGSNs, and the HLR to be updated if the MS
initiates a routeing area update procedure back to the old

if stored in the MS. Th CN identi?er and the old RAI is used
by the neW SGSN to ?nd the old SGSN. A folloW on request

procedure.

shall be set by MS if there is pending uplink traf?c (signal

[0111] 5) If the RA update is an Inter-SGSN RA Update

ling or user data). The SGSN may use, as an implementation
option, the folloW on request indication to release or keep

the lu connection after the completion of the RA update

procedure. Update Type shall indicate:
[0102] RA Update if the RA Update is triggered by a

change of RA;
0103

Periodic RA U P date if the RA u P date is tri g -

gered by the expiry of the Periodic RA Update timer;
[0104] Combined RA/LA Update if the MS is also
IMSI-attached and the LA update shall be performed
in netWork operation mode I (see subclause “Inter
actions BetWeen SGSN and MSCNLR”); or

SGSN before completing the ongoing routing area update

and if the MS Was in PMM-IDLE state, the neW SGSN sends

Update PDP Context Request (neW SGSN Address, QoS
Negotiated, Tunnel Endpoint Identi?er,) to the GGSNs con
cerned. The GGSNs update their PDP context ?elds and

return an Update PDP Context Response (Tunnel Endpoint
Identi?er). Note: If the RA update is an Inter-SGSN routeing
area update initiated by an MS in PMM-CONNECTED

state, then the Update PDP Context Request message is sent
as described in the speci?cation subclause “Serving RNS
Relocation Procedures”.

[0112]

6) If the RA update is an Inter-SGSN RA Update,

the neW SGSN informs the HLR of the change of SGSN by

sending Update Location (SGSN Number, SGSN Address,
IMSI) to the HLR.

[0105]

Combined RA/LA Update With IMSI attach

requested if the MS Wants to perform an IMSI attach

in netWork operation mode 1.

[0106] The SRNC shall add the Routing Area Identity
including the RAC and LAC of the area Where the MS is
located before forWarding the message to the 3G-SGSN.

[0113] 7) If the RA update is an Inter-SGSN RA Update,
the HLR sends Cancel Location (IMSI, Cancellation Type)
to the old SGSN With Cancellation Type set to Update
Procedure. If the timer described in step 2 is not running,
then the old SGSN removes the MM context. OtherWise, the
contexts are removed only When the timer expires. It also
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ensures that the MM context is kept in the old SGSN in case

checking fails, then the SGSN rejects the routing area update

the MS initiates another inter SGSN routing area update

With an appropriate cause. If all checks are successful then
the neW SGSN establishes MM conteXt for the MS. The neW

before completing the ongoing routeing area update to the
neW SGSN. The old SGSN acknowledges With Cancel

Location Ack (IMSI).
[0114] 8) If the RA update is an Inter-SGSN RA Update,
the HLR sends Insert Subscriber Data (IMSI, subscription

SGSN responds to the MS With Routeing Area Update
Accept (P-TMSI, VLR TMSI, P-TMSI Signature, neW CN

identi?er).

data) to the neW SGSN. The neW SGSN validates the MS’s

[0126] 14) The MS con?rms the reallocation of the TMSIs
by returning a Routeing Area Update Complete message to

presence in the (neW) RA. If due to regional subscription

the SGSN.

restrictions the MS is not alloWed to be attached in the RA,
appropriate cause, and may return an Insert Subscriber Data

[0127] 15) The neW SGSN sends a TMSI Reallocation
Complete message to the neW VLR if the VLR TMSI is

Ack (IMSI, SGSN Area Restricted) message to the HLR. If

con?rmed by the MS.

all checks are successful then the SGSN constructs an MM
conteXt for the MS and returns an Insert Subscriber Data Ack

[0128] NOTE: Steps 11, 12, and 15, are performed only if
step 9 is performed.

the SGSN rejects the Routing Area Update Request With an

(IMSI) message to the HLR.

[0115]

9) If the RA update is an Inter-SGSN RA Update,

the HLR acknowledges the Update Location by sending
Update Location Ack (IMSI) to the neW SGSN.

[0129]

Note: This case assumes no change on the Gs

interface, and corresponds to the case Where one LA is still

handled by a single MSCNLR. So SGSN derives the

MSCNLR address from LAI (current solution).

[0116] 10) If Update Type indicates combined RA/LA
update With IMSI attach requested, or if the LA changed
With the routing area update, then the association has to be

[0130] In the case Where many MSCNLRs Would handle
the same LA, and Gs interface is used, the solution presented

established, and the neW SGSN sends a Location Update

above should be enhanced by adding CN identi?er (even
tually associated With a CN type indicating CS) to message
1 (Routing area update request) and to message 13 (Routing
area update accept). In addition CN identi?er should be
added in Gs interface to message 10 (Location update

Request (neW LAI, IMSI, SGSN Number, Location Update
Type) to the VLR. Location Update Type shall indicate IMSI
attach if Update Type in step 1 indicated combined RA/LA
update With ISI attach requested. OtherWise, Location
Update Type shall indicate normal location update. The VLR

request) and to message 12 (Location update accept). This

The SGSN starts the location update procedure toWards the

supposes that the SGSN is capable of deriving MSC address
from LAI and CN identi?er, or at least from only LAI (as

neW MSCNLR upon receipt of the ?rst Insert Subscriber
Data message from the HLR in step 8). The VLR creates or

long as one SGSN alWays selects same MSC address for
same LA, no unnecessary inter MSCNLR location update is

number is translated from the RAI via a table in the SGSN.

updates the association With the SGSN by storing SGSN

performed if SGSN do not change).

Number.

[0131] Another eXample of a procedure Where the method

[0117] 11) If the subscriber data in the VLR is marked as
not con?rmed by the HLR, the neW VLR informs the HLR.
The HLR cancels the old VLR and inserts subscriber data in
the neW VLR (this signalling is not modi?ed from existing
GSM signalling and is included here for illustrative pur

to select serving node based on CN identi?er may be used,
is a Combined Cell/URA Update and SRNS Relocation
Procedure.

poses):

[0132] This procedure is only performed for an MS in
PMM-CONNECTED state, Where the lur carries control
signalling but no user data.

[0118]

a) The neW VLR sends an Update Location

(neW VLR) to the HLR.
[0119] b) The HLR cancels the data in the old VLR
by sending Cancel Location (IMSI) to the old VLR.

[0133] The Combined Cell/URA Update and SRNS Relo
cation procedure is used to move the UTRAN to CN
connection point at the UTRAN side from the source SRNC
to the target RNC, While performing a cell re-selection in the
UTRAN. In the procedure, the lu links are relocated. If the

[0120] c) The old VLR acknoWledges With Cancel
Location Ack (IMSI).

SRNC, an Intra SGSN SRNS Relocation procedure is per

[0121] d) The HLR sends Insert Subscriber Data
(IMSI, GSM subscriber data) to the neW VLR.

formed. If the routing area is changed, then this procedure is
folloWed by an Intra SGSN Routing Area Update procedure.

[0122] e) The neW VLR acknoWledges With Insert
Subscriber Data Ack (IMSI).

update by noticing that it also handles the old RA. In this

[0123] f) The HLR responds With Update Location
Ack (IMSI) to the neW VLR.
[0124]

12) The neW VLR allocates a neW TMSI and

responds With Location Update Accept (VLR TMSI) to the
SGSN. VLR TMSI is optional if the VLR has not changed.
[0125]

target RNC is connected to the same SGSN as the source

The SGSN detects that it is an intra-SGSN routing area

case, the SGSN has the necessary information about the MS
and there is no need to inform the HLR about the neW MS
location.

[0134] Before the Combined Cell/URA Update and SRNS
Relocation and the Routing Area Update the MS is regis
tered in the old SGSN. The source RNC is acting as serving
RNC.

13) The neW SGSN validates the MS’s presence in

the neW RA. If due to roaming restrictions the MS is not
alloWed to be attached in the SGSN, or if subscription

[0135] After the Combined Cell/URA Update and SRNS
Relocation and the Routeing Area Update, the MS is regis
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tered in the new SGSN The MS is in state PMM-CON
NECTED towards the new SGSN, and the target RNC is

acting as serving RNC.

[0136] The Combined Cell/URA Update and SRNS Relo
cation procedure for the PS domain is illustrated in FIG. 7.
The sequence is valid for both intra-SGSN SRNS relocation
and inter-SGSN SRNS relocation. The steps are described

by referring to the numbering shown in FIG. 7.

Target RNC Information) is sent from new SGSN to old
SGSN. This message indicates that the new SGSN and target
RNC are ready to receive from source SRNC the down

stream packets not yet acknowledged by MS, i.e., the
relocation resource allocation procedure is terminated suc

cessfully. RANAP Cause is information from the target RNC
to be forwarded to the source RNC. The Target RNC
Information, one information element for each RAB to be

setup, contains the RNC Tunnel Endpoint Identi?er and

1) The MS sends a Cell Update/URA Update

RNC IP address for data forwarding from source SRNC to

message to the UTRAN, after having made cell re-selection.
Upon reception of the message, the target RNC forwards the

target RNC. The Forward Relocation Response message is
applicable only in case of inter SGSN SRNS relocation.

received message towards the source SRNC via lur. Source

[0142] 6) The old SGSN continues the relocation of SRNS
by sending a Relocation Command (RABs to be released,

[0137]

SRNC decides to perform a combined cell/URA update and
SRNS relocation towards the target RNC.

[0138]

2) The source SRNC initiates the relocation prepa

ration procedure by sending a Relocation Required message
(Relocation Type, Cause, Source ID, Target ID, Source RNC
to Target RNC Transparent Container) to the old SGSN. The
source SRNC shall set Relocation Type to “UE not

involved”. Source RNC to Target RNC Transparent Con
tainer includes the necessary information for Relocation

and RABs subject to data forwarding) message to the source
SRNC. The old SGSN decides the RABs subject to data
forwarding based on QoS, and those RABs shall be con
tained in RABs subject to data forwarding. For each RAB

subject to data forwarding, the information element shall

contain RAB ID, Transport Layer Address, and lu Transport
Association. The Transport Layer Address and lu Transport
Association is used for forwarding of DL N-PDU from

co-ordination, security functionality, and RRC protocol con
text information (including UE Capabilities).

source RNC to target RNC.

[0139] 3) The old SGSN determines from Target ID if the

message from the PS domain, the source RNC shall start the

SRNS Relocation is intra SGSN SRNS relocation or inter
SGSN SRNS relocation. In case of inter SGSN SRNS
relocation the old SGSN initiates the relocation resource

allocation procedure by sending a Forward Relocation

Request (IMSI, Tunnel Endpoint Identi?er Signalling, MM
Context, PDP Context, Target Identi?cation, UTRAN Trans
parent Container, RANAP Cause) message to the new
SGSN. The new SGSN address is derived from the target ID
and the CN identi?er which was previously sent to the MS.
At the same time a timer is started on the MM and PDP

contexts in the old SGSN, see Routing Area Update proce
dure in subclause “Location Management Procedures

[0143] 7) Upon reception of the Relocation Command
data-forwarding timer. When the relocation preparation pro
cedure is terminated successfully and when the source
SRNC is ready, the source SRNC shall trigger the execution
of relocation of SRNS by sending a Relocation Commit

(SRNS Contexts) message to the target RNC. The purpose
of this procedure is to transfer SRNS contexts from the
source RNC to the target RNC. SRNS contexts are sent for

each concerned RAB and contain the sequence numbers of
the GTP-PDUs next to be transmitted in the uplink and
downlink directions and the next PDCP sequence numbers
that would have been used to send and receive data from the

MS. For connections using RLC unacknowledged mode

(UMTS Only)”. The Forward Relocation Request message

PDCP sequence numbers is not used.

is applicable only in case of inter SGSN SRNS relocation.

[0144] 8) After having sent the Relocation Commit mes
sage, source SRNC begins the forwarding of data for the
RABs subject to data forwarding. The data forwarding at
SRNS relocation shall be carried out through the lu inter
face, meaning that the data exchanged between source

[0140]

4) The new SGSN sends a Relocation Request

message (Permanent NAS UE Identity, Cause, CN Domain
Indicator, Source RNC to Target RNC Transparent Con
tainer, RABs To Be Setup) to the target RNC. For each RAB
requested to be established, RABs To Be Setup shall contain
information such as RAB ID, RAB parameters, Transport
Layer Address, and lu Transport Association. The RAB ID
information element contains the NSAPI value, and the
RAB parameters information element gives the QoS pro?le.
The Transport Layer Address is the SGSN Address for user
data, and the lu Transport Association corresponds to Tunnel
Endpoint Identi?er Data. After all necessary resources for

accepted RABs including the lu user plane are successfully
allocated, target RNC shall send the Relocation Request

Acknowledge (RABs setup, RABs failed to setup) message
to the new SGSN. Target RNC will for each RAB to be setup

(de?ned by an IP Address and a Tunnel Endpoint Identi?er)
receive both forwarded downstream PDUs from the source
SRNC as well as downstream PDUs from the new SGSN.

[0141] 5) When resources for the transmission of user data
between target RNC and new SGSN has been allocated and
the new SGSN is ready for relocation of SRNS, the Forward

Relocation Response message (Cause, RANAP Cause, and

SRNC and target RNC are duplicated in the source SRNC

and routed at IP layer towards the target RNC.

[0145]

9) The target RNC shall send a Relocation Detect

message to the new SGSN when the relocation execution

trigger is received. For SRNS relocation type “UE not

involved”, the relocation execution trigger is the reception
of the Relocation Commit message from the lur interface.
When Relocation Detect message is sent, target RNC shall
start SRNC operation.

[0146] 10) After having sent the Relocation Detect mes
sage, target SRNC responds to the MS by sending a Cell
Update Con?rm/URA Update Con?rm message. Both mes
sages contain UE information elements and CN information
elements. The UE information elements include among
others new SRNC identity and S-RNTI. The CN information
elements contain among others Location Area Identi?cation

and Routeing Area Identi?cation. The procedure shall be
coordinated in all lu signalling connections existing for the
MS.

