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Description

[0001] The present invention relates to mobile commu-
nications devices and networks, particularly but not ex-
clusively those operating according to the 3rd Generation
Partnership Project (3GPP) standards or equivalents or
derivatives thereof, such as the Long Term Evolution
(LTE) of UTRAN (called Evolved Universal Terrestrial
Radio Access Network (E-UTRAN)). The invention has
particular although not exclusive relevance to Voice over
LTE (VoLTE) roaming and the provision of location infor-
mation for an emergency call.
[0002] There have been discussions in the 3GPP
about a Voice over LTE (VoLTE) roaming model called
S8 Home Routed (S8HR), i.e. the roaming mobile device
(User Equipment, UE) in the visited network uses the
normal data roaming agreement with the home network
operator via the S8 reference point and does not provide
any IP multimedia core network subsystem (IMS) related
infrastructure as in the normally considered roaming
mode with the so called Local Breakout (LBO) in the vis-
ited network. An architecture that represents the S8HR
roaming model is shown in Figure 1.
[0003] In the S8HR architecture all data traffic, includ-
ing VoLTE traffic, is routed directly inside a general pack-
et radio service (GPRS) tunnelling protocol (GTP) tunnel
from a visited public land mobile network (VPLMN) to a
public data network (PDN) gateway (PGW) in a home
public land mobile network (HPLMN). The roaming
agreements between VPLMN and HPLMN just need to
take into consideration normal data roaming, since there
is no special treatment of the data in the VPLMN and
everything is forwarded to the PGW in the HPLMN.
[0004] For this reason it is difficult for the so called
Proxy Call Session Control Function (P-CSCF) to detect
a UE’s location (including the current registered PLMN).
At the P-CSCF it appears that the UE is always located
in the HPLMN, since it gets the IP address from the PGW
in the HPLMN. Usually in the LBO case, the P-CSCF is
located in the same network as the UE, so the P-CSCF
can retrieve and verify the location, which is not the case
in the S8HR model. This problem is illustrated in Figure 2.
[0005] Whilst the UE is able to provide location infor-
mation to the P-CSCF in the P-Access-Network-Info
header it is not mandatory for such location information
to be provided by the UE. Moreover, even if the UE does
provide such information, a disadvantage of such UE pro-
vided location information is that it may not be considered
as trusted by the network, since it is included in the P-
Access-Network-Info header by the UE and the UE may
be compromised. Retrieving the wrong location informa-
tion may have a severe impact to IMS services like emer-
gency calls/sessions where the public safety answering
point (PSAP) needs to know exactly from where the
emergency call is setup, especially in case an end user
is not sure, or is unable to explain, where that user is at
the moment, e.g. when there has been accident on a
highway or when the user is visiting a city that the user

is not familiar with.
[0006] Another problem exists in the case when a UE
is not able to detect, by itself, that the called number is
an emergency number, leading to the call being treated
as a normal call and not with the priority and special qual-
ity of service (QoS) required. Such incorrect treatment
of an emergency call as a normal call could lead to a
dropped call in special network situations such as net-
work congestion scenarios. In such a situation the P-
CSCF may not be able to detect that a dialled number is
an emergency number without having missing context
information for the currently serving network (i.e. the
VPLMN). This issue was described in 3GPP change re-
quest CR0278 to Technical Standard 23.167,
S2-150993, "Per-PLMN configuration in P-CSCF for Non
UE Detectable Emergency Call Handling" presented at
meeting 108 of the 3GPP SA Working Group 2 (13 - 18
April 2015, San Jose Del Cabo, Mexico). A new study on
the S8HR roaming model was initiated with the 3GPP
’Approval’ document, S2-152061, "Study on S8 Home
Routing Architecture for VoLTE" at meeting 109 of the
3GPP SA Working Group 2 (25 - 29 May 2015, Fukuoka,
Japan).
[0007] Another general issue that exists with the cur-
rent S8HR model is related to the fact that for charging
(e.g. creating charging records in the various IMS nodes),
the P-Visited-Network-ID header of the VPLMN is need-
ed and required to be included by the P-CSCF, which is
not possible with the current S8HR model.
[0008] EP 1 715 625 A1 discloses a method for the
handling of user access-dependent information in a sys-
tem comprising a core network subsystem (IMS) ac-
cessed by an access network (IP-CAN). The method
comprises: a step wherein an entity of said core network
subsystem obtains user access-dependent information
from said access network; a step wherein an entity of
said core network subsystem signals (SIP) to another
entity, in the context of a core network subsystem pro-
cedure relating to a user’s terminal, user access-depend-
ent information obtained from said access network; and
a step wherein an entity of said core network subsystem
uses user access-dependent information obtained from
said access network, for control of service delivery to
said user.
[0009] US 2010/246780 A1 discloses a method for
identifying a device during an emergency for callback.
The method includes storing an address of a user agent
(UA) during initiation of an emergency call by the UA,
associating an E.164 number with the stored address of
the UA that placed the emergency call, and routing the
emergency call containing the E.164 number.
[0010] Described herein are proposals that seek to pro-
vide improvements over current technology, for example
by addressing, or at least partially alleviating, one or more
of the above problems. The proposals include, for exam-
ple, description of methods for avoiding the misinterpre-
tation of emergency calls from roaming UEs in VPLMN
using S8 Home routed traffic.

1 2 



EP 3 318 075 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0011] The invention is set out in the appended set of
claims.
[0012] Embodiments of the invention will now be de-
scribed by way of example only with reference to the
attached figures in which:

Figure 1 schematically illustrates a telecommunica-
tion system;
Figure 2 schematically illustrates an exemplary im-
plementation of the telecommunication system of
Figure 1 in which embodiments of the present inven-
tion may be used;
Figure 3 is an exemplary timing diagram illustrating
the steps performed during initial attach to the
VPLMN of Figure 1;
Figure 4 is an exemplary timing diagram illustrating
the steps performed for provisioning a local emer-
gency number at IMS registration in the system of
Figure 1;
Figure 5 is an exemplary timing diagram illustrating
the steps performed during a non UE detectable
emergency call in the system of Figure 1;
Figure 6 is an exemplary timing diagram illustrating
the steps performed for provisioning a VPLMN iden-
tifier during IMS registration in the system of Figure 1;
Figure 7 shows a simplified block diagram of a mobile
communication device for the telecommunication
system of Figure 1;
Figure 8 shows a simplified block diagram of a PGW
(PCEF) for the telecommunication system of Figure
1;
Figure 9 shows a simplified block diagram of a PCRF
for the telecommunication system of Figure 1;
Figure 10 shows a simplified block diagram of a P-
CSCF for the telecommunication system of Figure 1;
Figure 11 shows a simplified block diagram of an
HSS for the telecommunication system of Figure 1;
Figure 12 shows a simplified block diagram of an I-
CSCF for the telecommunication system of Figure
1; and
Figure 13 shows a simplified block diagram of an S-
CSCF for the telecommunication system of Figure 1.

Overview

[0013] Figure 1 schematically illustrates a mobile (cel-
lular) telecommunication system, generally at 1, in which
a user of a mobile communication device 3 (denoted ’UE’
in Figure 1) can communicate with other users via one
or more base stations 5. In the system illustrated in Figure
1, the base station 5 shown is an Evolved Universal Ter-
restrial Radio Access Network (E-UTRAN) base station.
Such base stations are commonly referred to as eNBs
(Evolved NodeBs). The user of the mobile communica-
tion device 3 can roam between public land mobile net-
works 30, 40 (PLMNs).
[0014] As those skilled in the art will appreciate, whilst
one mobile device 3 and one base station 5 are shown

in Figure 1 for illustration purposes, the system, when
implemented, will typically include other base stations
and mobile devices.
[0015] The PLMNs 30, 40 include the user’s home net-
work 40, which is referred to as a home public land mobile
network (HPLMN), although in this example, the user is
currently roaming and is located in a visited public land
mobile network 30 (VPLMN), and hence the user’s UE 3
is served by a base station 5 of the VPLMN 30 via an
appropriate interface (in this example an air interface re-
ferred to as the ’LTE-Uu’ or simply ’Uu’ interface).
[0016] The base station 5 has a communication inter-
face via which it can communicate with core network en-
tities 7, 9 of the VPLMN 30. In this example, the core
network entities 7, 9 are shown to include a mobility man-
agement entity (MME) 7 and a serving gateway (SGW)
9 but will typically include other entities. The communi-
cation interface provides an S1-MME logical interface (or
’reference point’) and an S1-U logical interface (or ’ref-
erence point’) respectively for communicating with the
MME 7 and the SGW 9.
[0017] The MME 9 is the network node responsible for
keeping track of the locations of mobile devices within
the corresponding network (in this example the visited
network). To assist the MME 9 to keep track of the mobile
device, the MME 7 communicates with a home subscrib-
er server (HSS) 11 in the home network 40 via an asso-
ciated interface (in this example the ’S6a’ interface / ref-
erence point)). The HSS 11 comprises a database that
contains user-related and subscriber-related informa-
tion. It also provides support functions (e.g. to the MME
9) in mobility management, call and session setup, user
authentication, and access authorisation.
[0018] The SGW 9 operates as a gateway for commu-
nication between the base station 5 of the VPLMN 30
and the HPLMN 40. To support this communication, the
SGW 9 has an interface (e.g. an ’S8’ interface / reference
point) for communication with a public data network
(PDN) gateway (PGW) / policy control enforcement func-
tion (PCEF) 15 in the HPLMN 40.
[0019] The PGW/PCEF 15 interfaces with a policy and
charging rules function (PCRF) 13 in the core network of
the HPLMN 40 (e.g. via a ’Gx’ interface / reference point).
[0020] The PCRF 13 provides network control regard-
ing service data flow detection, gating (blocking or allow-
ing packets), quality of service (QoS) control and flow-
based charging towards the PCEF 15. The PCRF 13
plays a key role as a mediator of network resources for
an IP Multimedia System’s (IMS’s) network for establish-
ing calls and allocating requested bandwidth to a call
bearer with configured attributes.
[0021] The PCRF 13 communicates with a call session
control function, in this example a proxy call session con-
trol function (P-CSCF) 17 of an IMS 25. The P-CSCF 17
is a session initiation protocol (SIP) proxy that effectively
acts as the entry point to the IMS domain and serves as
the outbound proxy server for the UE 3. The UE 3 attach-
es to the P-CSCF 17 prior to performing IMS registrations
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and initiating SIP sessions. The P-CSCF 17 interacts with
a Serving CSCF (S-CSCF) 21 in the IMS 25 core network
(e.g. via an ’Mw’ interface / reference point).
[0022] The S-CSCF 21 acts as a registrar server, and
in some cases as a redirect server and is effectively the
central point for IMS service control over a so called ’ISC’
interface / reference point with a telephony application
server (TAS) 19 (sometimes referred to as an application
server, ’AS’). The S-CSCF 21 facilitates the routing path
for mobile originated or mobile terminated session re-
quests. During IMS registrations, the S-CSCF 21 can
query the HSS 11 (e.g. via a ’Cx’ interface / reference
point) to obtain UE related information (e.g. authentica-
tion information).
[0023] Although not shown in Figure 1, an Interrogating
CSCF (I-CSCF) may be located between the P-CSCF
17 and the S-CSCF 21 and communicate with them both
(via respective ’Mw’ interfaces / reference points). The I-
CSCF acts as an inbound SIP proxy server in the IMS
25. During IMS registrations, the I-CSCF can query the
HSS 11 to select the appropriate S-CSCF which can
serve the UE 3. During IMS sessions, the I-CSCF acts
as the entry point to terminating session requests and
routes the incoming session requests to the correct S-
CSCF of the called party.
[0024] Beneficially, the telecommunication system of
Figure 1 implements one or more advantageous proce-
dures for addressing, or at least partially alleviating, the
issue of unsuccessful or dropped emergency calls when
a UE 3 is roaming, away from the HPLMN 40, in the
VPLMN 30.
[0025] In a first particularly beneficial example, a
’proactive’ procedure is implemented that targets the IMS
registration procedure in an attempt to prevent the issue
from occurrence.
[0026] In a second particularly beneficial example, a
’reactive’ procedure is implemented that targets the es-
tablishment of an IMS session with a view to reduce the
signalling overhead during attempted emergency call es-
tablishment. This procedure can be used in isolation, or
in combination with the first example, when the first ex-
ample has not been sufficient to prevent non UE detect-
able emergency calls from happening.
[0027] In a third particularly beneficial example, a pro-
cedure is implemented that targets part of an IMS Reg-
istration procedure in which an I-CSCF queries the HSS
11 in order to retrieve the S-CSCF assignment. Since
the HSS 11 knows in which PLMN the UE 3 is roaming,
the HSS 11 is able to include a current PLMN ID (e.g.
the VPLMN ID) in the answer back to the I-CSCF, e.g.
in a P-Visited-Network-ID header. In a variant of this third
example, at a later step, when the S-CSCF 21 queries
the HSS 11 for authentication data, the HSS 11 can in-
clude the VPLMN ID in the answer to the S-CSCF 21.
[0028] These three exemplary procedures will now be
described in more detail, by way of example only with
reference, in particular, to Figures 3 to 6.

Example 1: Prevention of non UE detectable emer-
gency call (Proactive Procedure)

[0029] The proactive procedure, of the first example,
aims to take an action at a time when the UE 3 attaches
to the VPLMN 30, e.g. when a user crosses a country
border, or arrives in another country and turns on the
mobile phone (UE) 3 at the airport.

Figure 3 - Initial Attach in VPLMN

[0030] Figure 3 shows the basic approach for the Initial
Attach in the VPLMN 30. This procedure may also be
used as the basis for the second example, e.g. when
these proactive measures do not work with the UE 3. The
procedures of the first and second examples may, nev-
ertheless, be performed independently and do not need
to be combined.
[0031] The procedure illustrated in Figure 3 will now
be described in more detail, by way of example only. It
will be appreciated that whilst an exemplary procedure
having specific steps is described in detail, not every step
is essential to achieve the (or at least some of the) specific
benefits of this example. Moreover, whilst the steps are
often described with reference to specific commands
and/or protocols it will be appreciated that corresponding
functionality could be achieved with different commands,
parameters and/or protocols.
[0032] Step 1: The UE 3 performs the Initial Attach ac-
cording to 3GPP TS 23.401 v13.3.0 with e.g. Identity
Check, Authentication.
[0033] Step 2: The MME 7 sends an Update Location
Request (MME Identity, IMSI, ME Identity (IMEISV),
MME Capabilities, ULR-Flags, Homogeneous Support
of IMS Voice over PS Sessions, UE SRVCC capability,
equivalent PLMN list) message to the HSS.
[0034] Step 3: The HSS 11 acknowledges the Update
Location message by sending an Update Location Ac-
knowledgement (IMSI, Subscription data) message to
the new MME 7. The subscription data may contain one
or more PDN subscription contexts. Each PDN subscrip-
tion context contains an ’EPS subscribed QoS profile’
and the subscribed APN-AMBR.
[0035] Step 4: If the UE 3 does not provide an APN,
the MME 7 shall use the PGW 15 corresponding to the
default APN for default bearer activation. If the selected
PDN subscription context contains no PGW identity the
new MME 7 selects a PGW 15. The MME 7 selects an
SGW 9 and allocates an EPS Bearer Identity for the De-
fault Bearer associated with the UE 3. The MME 7 then
sends a message, to the selected SGW 9, to initiate cre-
ation of a session - e.g. a Create Session Request in-
cluding, for example, one or more of the following: Inter-
national Mobile Subscriber Identity (IMSI), International
Mobile Subscriber Identity (IMSI), MME Tunnel Endpoint
IDentifier (TEID) for control plane, PDN GW address,
PDN Address, Access Point Name (APN), Radio Access
Technology (RAT) type, Default Evolved Packet System
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(EPS) Bearer Quality of Service (QoS), PDN Type, APN
Aggregate Maximum Bit-Rate (APN-AMBR), EPS Bear-
er Identity, Protocol Configuration Options, Handover In-
dication, Mobile Equipment (ME) Identity (e.g. Interna-
tional Mobile Station Equipment Identity Software Ver-
sion, ’IMEISV’), User Location Information (e.g. E-
UTRAN Cell Global Identifier, ’ECGI’), UE Time Zone,
User Closed Subscriber Group (CSG) Information, MS
Info Change Reporting support indication, Selection
Mode, Charging Characteristics, Trace Reference, Trace
Type, Trigger Id, Operation and Maintenance Center
(OMC) Identity, Maximum APN Restriction, Dual Ad-
dress Bearer Flag, the Protocol Type over S5/S8, Serving
Network.
[0036] Step 5: The SGW 9 creates a new entry in its
EPS Bearer table and sends a message, to the PGW 15,
to initiate creation of the requested session - e.g. a Create
Session Request including, for example, one or more of
the following: IMSI, MSISDN, APN, Serving GW Address
for the user plane, Serving GW TEID of the user plane,
Serving GW TEID of the control plane, RAT type, Default
EPS Bearer QoS, PDN Type, PDN Address, subscribed
APN-AMBR, EPS Bearer Identity, Protocol Configuration
Options, Handover Indication, ME Identity, User Location
Information (ECGI), UE Time Zone, User CSG Informa-
tion, MS Info Change Reporting support indication, PDN
Charging Pause Support indication, Selection Mode,
Charging Characteristics, Trace Reference, Trace Type,
Trigger Id, OMC Identity, Maximum APN Restriction, Du-
al Address Bearer Flag, Serving Network.
[0037] Step 6: The PGW 15 performs an IP-Connec-
tivity Access Network (IP-CAN) Session Establishment
procedure as defined in 3GPP TS 23.203 v13.4.0. The
PCEF 15 informs the PCRF 13 of the IP-CAN Session
establishment. The PCEF 15 starts a new Gx session by
sending a DIAMETER CCR to the PCRF 13 using the
CC-Request-Type Attribute Value Pair (AVP) set to the
value INITIAL_REQUEST. The PCEF 15 provides UE
identity information, PDN identifier, the UE Internet Pro-
tocol version 4 (IPv4) address and/or UE Internet Proto-
col version 6 (IPv6) prefix and, if available, the PDN con-
nection identifier, IP-CAN type, RAT type and/or the de-
fault charging method and additional charging parame-
ters and may send charging characteristics if available.
The PCEF 15 provides, when available, the Default-EPS-
Bearer-QoS and the APN-AMBR to the PCRF 13. The
PCEF 15 may also include the Access Network-Charg-
ing-Address and Access Network-Charging-Identifier-
Gx AVPs, the SGSN address within either 3GPP-SGSN-
Address AVP or 3GPP-SGSN-Ipv6-Address AVP, the
user location information within 3GPP-User-Location-In-
fo, the Routing Area Identity (RAI) within RAI AVP, the
PLMN id within the 3GPP-SGSN-MCC-MNC AVP, the
information about the UE 3 within User-Equipment-Info
AVP, AN-Trusted AVP if available and the charging char-
acteristics within 3GPP-Charging-Characteristics AVP in
the credit control request (CC-Request).
[0038] Step 7: The PCRF 13 makes the authorization

and policy decision and selects or generates PCC
Rule(s) to be installed. In addition, in this example, the
PCRF 13 detects that the UE 3 is roaming and stores the
serving PLMN ID or Mobile Country Code (MCC), and
user location information for an upcoming Rx request.
Beneficially this allows the PCRF 13 to know if the UE 3
is roaming in a VPLMN 30 and to take proactive action
to avoid, or alleviate potential issues with, attempts to
establish non UE detectable emergency call via the
VPLMN 30.
[0039] Step 8: The PCRF 13 provisions the PCC Rules
to the PCEF 15 e.g. using a DIAMETER Credit-Control
Application (CCA). In addition, the PCRF 13 requests the
PCEF/PGW 15 to send an update about the UE location
information whenever the PCEF/PGW 15 detects UE lo-
cation change. In particular, when the UE 3 is in the
VPLMN 30, the PCRF 13 includes in the DIAMETER
message (e.g. Credit-Control-Answer (CCA) and Re-Au-
thorization-Request (RAR) commands) the
ACCESS_NETWORK_INFO_REPORT AVP or 3GPP-
SGSN-MCC-MNC AVP (or any other suitable AVP) to
indicate that the PCRF 13 requests updated access net-
work information so that it can provide accurate location
information to the Application Function (AF) session, at
setup time e.g. at UE’s IMS registration. Beneficially this
helps to ensure that the PCRF 13 is kept updated when
the UE 3 roams to, and between, VPLMNs 30. Thus, the
PCRF 13 is able to take proactive action to avoid, or
alleviate potential issues with, attempts to establish non
UE detectable emergency call via the VPLMN 30.
[0040] Step 9: The PCEF enforces the decision.
[0041] Step 10: The remaining steps of the IP CAN
bearer establishment procedure of TS 23.203 v13.4.0
and the Initial Attach procedure of TS 23.401 v13.3.0 are
executed
[0042] In essence, in this example, the modifications
to the PCRF 13 and PCEF/PGW 15 functionality as de-
scribed in Figure 3 are mainly related to the storage, up-
dating and processing of UE’s location information in the
PCRF 13. In particular the PCRF 13 is capable of detect-
ing that the UE 3 is roaming and is registered via a par-
ticular VPLMN 30.

Figure 4 - Local Emergency Number provisioning at IMS 
registration

[0043] In order to detect the local emergency numbers
in the UE 3, the UE 3 may retrieve them from the IP-CAN.
The UE 3 may not, however, receive any emergency
numbers from the IPCAN in the VPLMN 30. In order to
provide the UE 3 with a list of the local emergency num-
bers in case of the S8 home routed roaming scenario,
the HPLMN 40, of this example, can advantageously de-
tect the VPLMN 30 and its local emergency numbers.
[0044] Figure 4 illustrates an exemplary procedure in
which the P-CSCF 17 of the HPLMN 40 can request the
latest available UE location information, possibly taking
into account the procedures, described above with ref-
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erence to Figure 3, at the time of IMS Registration.
[0045] The procedure illustrated in Figure 4 will now
be described in more detail, by way of example only. It
will be appreciated that whilst an exemplary procedure
having specific steps is described in detail, not every step
is essential to achieve the (or at least some of the) specific
benefits of this example. Moreover, whilst the steps are
often described with reference to specific commands
and/or protocols it will be appreciated that corresponding
functionality could be achieved with different commands,
parameters and/or protocols.
[0046] Step 1: The UE 3 performs an Initial Attach in
the VPLMN 30, for example according to the call flow of
Figure 3.
[0047] Step 2: The UE 3 registers to IMS and sends a
SIP REGISTER request to the P-CSCF 17 in the HPLMN
40.
[0048] Beneficially, the P-CSCF 17 then obtains loca-
tion information, such as a (V)PLMN ID, so that it is able
to determine the local emergency numbers associated
with the identified location (e.g. VPLMN).
[0049] Step 3: In Figure 4, for example, when receiving
the SIP REGISTER, the P-CSCF 17 establishes a Rx
session and performs an Rx request to the PCRF 13 in
order to retrieve the latest location information of the UE
3. This can be a one-time request. Additionally the P-
CSCF 17 can request notification from PCRF 13 when
the UE location changes. The request message can be
a new or extended existing DIAMETER or other protocol
message to the PCRF 13.
[0050] Step 4: The PCRF 13 fetches the latest UE lo-
cation information and maybe also the UE timezone in-
formation and provides them in an Rx Answer back to
the P-CSCF 17. The UE location information contains at
least the PLMN Id or MCC of the serving (V)PLMN. This
answer message can be a new or extended existing DI-
AMETER or other protocol message to the P-CSCF. Ben-
eficially, therefore, the P-CSCF 17 then has knowledge
of the UE’s location (e.g. VPLMN) on which to base a
determination of the associated local emergency num-
bers.
[0051] Step 5: The P-CSCF 17 detects that the UE is
roaming in the VPLMN 30 and queries the local emer-
gency number(s) from a connected Database (DB). Ben-
eficially, therefore, the P-CSCF 17 then has knowledge
of the emergency numbers associated with the VPLMN.
Step 6: The P-CSCF 17 forwards the SIP REGISTER
request to the next IMS node 25 (S/I-CSCF and HSS).
The P-CSCF 17 may perform the steps 3 and 5 in parallel.
The P-CSCF 17 may beneficially insert the P-Visited-
Network-ID header.
[0052] Step 7: The IMS nodes answer with a 401 Un-
authorized response or later in the procedure in the 200
OK.
[0053] In this example, the local emergency numbers
are then provided to the UE 3 to help the UE 3 to avoid
attempts to establish a non UE detectable emergency
call via the VPLMN 30 although it will be appreciated that

the local emergency numbers may not be forwarded and
be simply be retained for use in identifying UE attempts
to establish a non UE detectable emergency call via the
VPLMN 30.
[0054] Step 8: In this example, however, the P-CSCF
17 includes the local emergency number(s) in the SIP
answer message from the IMS nodes, e.g. in a new head-
er field in the SIP message or as an extension to any
existing one.
[0055] Step 9: The P-CSCF 17 forwards the SIP mes-
sage to the UE 3 including the local emergency numbers.
Alternatively, or additionally, the local emergency
number(s) could be included in any (following) SIP mes-
sage to the UE 3.
[0056] Step 10: The UE 3 detects the local emergency
number(s) and stores them in case they are used by the
subscriber while roaming in this PLMN.
[0057] Step 11: The IMS registration is completed as
described in TS 23.228 v 13.3.0.

Example 2: Detection of non UE detectable emergen-
cy call at the P-CSCF based on location information 
from the network

[0058] One problem that may arise with the exemplary
procedures of Figure 4 occurs when the UE 3 is not able
to detect the SIP header extensions proposed in step 9
and discards the information about the local emergency
numbers at the time of IMS registration. Then, when the
user is dialling the local emergency number, the UE is
not able to map it to the emergency Uniform Resource
Name (URN) and therefore the UE 3 attempts to establish
a non UE detectable emergency call by setting up a nor-
mal SIP INVITE without the priority/QoS of an emergency
session.

Figure 5 - Non UE detectable Emergency Call

[0059] In order to detect this potential situation as well,
the P-CSCF 17 may beneficially be tasked to do a check
based on the local emergency numbers downloaded for
this UE 3 from the database.
[0060] The call flow for this exemplary procedure is
illustrated in Figure 5.
[0061] The procedure illustrated in Figure 5 will now
be described in more detail, by way of example only. It
will be appreciated that whilst an exemplary procedure
having specific steps is described in detail, not every step
is essential to achieve the (or at least some of the) specific
benefits of this example. Moreover, whilst the steps are
often described with reference to specific commands
and/or protocols it will be appreciated that corresponding
functionality could be achieved with different commands,
parameters and/or protocols.
[0062] Step 1: The UE 3 performs an Initial Attach in
the VPLMN 30 according to the call flow of Figure 3.
[0063] Step 2: The UE 3 performs an IMS registration,
for example according to the call flow of Figure 4 or ac-
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cording to another call flow in which does not involve the
provision of local emergency numbers. However, in this
example the UE 3 is unable to detect the local emergency
numbers either because the UE 3 is not enhanced to
understand the SIP extension with the local emergency
numbers of Figure 4, step 9 or because local emergency
numbers are not provided during IMS registration.
[0064] Step 3: Accordingly, because the UE 3 cannot
determine what the local emergency numbers are, when
the user dials a local emergency number, the UE 3 does
not detect it and therefore setups a normal SIP INVITE.
[0065] Step 4: The P-CSCF 17 compares the dialled
number in the destination (’to’) field of the SIP INVITE
header with the local emergency numbers of the VPLMN
30 and detects the non UE detectable emergency call.
The local emergency numbers may be compared with
the dialled number using any suitable format, typically
for example an E-164 number, a tel-URI or a SIP URI or
any other format (e.g. URN). Beneficially, therefore, the
P-CSCF 17 is able to take action in dependence on
whether or not the dialled number is a local emergency
number.
[0066] Step 5: If the P-CSCF 17 did not subscribe to
location information updates at the time of the IMS reg-
istration, it may query the PCRF 13 for updated location
information.
[0067] Step 6: The PCRF 13 answers the P-CSCF 17
once it received the updates location information if que-
ried in step 5.
[0068] Step 7: The P-CSCF 17 may decide on further
handling of the emergency call based on local regula-
tions, requirements and operator policies. Possibilities
may be:

a) reject the SIP INVITE, inform the UE 3 about the
emergency call and direct the call to CS;

b) select an emergency CSCF (E-CSCF) in the
VPLMN 30 based on the retrieved location informa-
tion from a database and reroute the session to the
selected CSCF in the VPLMN 30 including the loca-
tion information in order to enable the selected CSCF
to select the right public-safety answering point
(PSAP); and/or

c) if the VPLMN 30 provides IMS voice services, but
no IMS roaming agreement is in place, the P-CSCF
17 in the HPLMN 40 could reject the SIP INVITE.
The HPLMN 40 may then inform the UE 3 about the
emergency call and may provide a local P-CSCF 17
in the VPLMN 30. The UE 3 then could initiate an
unauthorized IMS emergency registration to the P-
CSCF 17 and E-CSCF and perform an emergency
call locally.

Example 3: Providing VPLMN ID during IMS Regis-
tration from the HSS

[0069] This exemplary procedure may be autonomous
to the previously described example 1 and only relies on
the stored data in the HSS 11. Example 2 may still be
applicable as a backup, for example, if the UE 3 does
not detect the local emergency numbers.

Figure 6 - Providing VPLMN ID during IMS Registration

[0070] In this example, since the UE 3 has performed
an Initial Attach in the roaming VPLMN 30, the HSS 11
is aware in which network and country the UE 3 is located.
Based on this knowledge, the HSS 11 could provide the
VPLMN ID or only MCC to the IMS in various messages
during the IMS Registration procedure. Examples of how
the HSS 11 may provide the information to an appropriate
CSCF (e.g. I-CSCF and/or S-CSCF) are shown in Figure
6.
[0071] The procedure illustrated in Figure 6 will now
be described in more detail, by way of example only. It
will be appreciated that whilst an exemplary procedure
having specific steps is described in detail, not every step
is essential to achieve the (or at least some of the) specific
benefits of this example. Moreover, whilst the steps are
often described with reference to specific commands
and/or protocols it will be appreciated that corresponding
functionality could be achieved with different commands,
parameters and/or protocols.
[0072] Step 1: The UE 3 performs an Initial Attach in
the VPLMN 30.
[0073] Step 2: The UE 3 sends a SIP REGSITER mes-
sage to the P-CSCF 17 in the HPLMN 40.
[0074] Step 3: The P-CSCF 17 forwards the SIP REG-
SITER to an I-CSCF 23 (where the I-CSCF 23 is present).
[0075] Step 4: If dynamic S-CSCF assignment is used,
the I-CSCF 23 would perform a DIAMETER Cx-query to
the HSS 11 to retrieve the S-CSCF address.
[0076] Step 5: The HSS 11 provides the S-CSCF ad-
dress and, in illustrated ’Option a)’, the VPLMN ID for the
VPLMN 30 in which the UE 3 is located.
[0077] Step 6: Further, in illustrated ’Option a)’, the I-
CSCF 23 stores the VPLMN ID.
[0078] Step 7: The I-CSCF 23 then sends the SIP REG-
ISTER to the S-CSCF 21. The I-CSCF may include,
where it has received the VPLMN ID according to ’Option
a)’, the VPLMN ID (e.g. in the form of a P-Visited-Net-
work-ID or similar header).
[0079] Step 8: The S-CSCF 21 sends a Cx-Put/Cx-Pull
to the HSS 11.
[0080] Step 9: The HSS 11 sends a Cx-Put/Cx-Pull
Response to the S-CSCF 21. If not performed in step 5,
for illustrated ’Option a)’, the HSS 11 may provide the
VPLMN ID to the S-CSCF 21 as illustrated for ’Option b)’.
[0081] Step 10: Further, in illustrated ’Option b)’, the
S-CSCF 21 stores the VPLMN ID and may use it for serv-
ice control. The S-CSCF 21 may include it in any SIP
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message (e.g. in the form of a P-Visited-Network-ID
header or similar header).
[0082] Step 11: The S-CSCF answer to the SIP REG-
SITER with a 401 Unauthorized response or later in the
procedure in the 200 OK and includes the VPLMN ID
(e.g. in the form of a P-Visited-Network-ID header or sim-
ilar header) if available (e.g. if obtained according to il-
lustrated ’Option b)’).
[0083] Step 12: The I-CSCF 23, where present, for-
wards the SIP message from the S-CSCF 21 and, if not
already included and if received in step 5 or 11, the I-
CSCF 23 includes the VPLMN ID (e.g. in the form of a
P-Visited-Network-ID header or similar header).
[0084] Step 13: The P-CSCF 17 detects that the UE 3
is roaming in the VPLMN 30 and queries the local emer-
gency number(s) from a connected Database (DB).
[0085] Step 14: The P-CSCF 17 forwards the SIP mes-
sage to the UE 3 including the local emergency numbers.
The local emergency number(s) could be included in any
(following) SIP message to the UE 3.
[0086] Step 15: The UE 3 detects the local emergency
number(s) and stores them in case they are used by the
subscriber while roaming in this PLMN.
[0087] Step 16: The IMS registration is completed as
described in TS 23.228 v13.3.0.

Summary

[0088] The exemplary procedures described in detail
above may be summarised as follows:

1) Provisioning the UE’s serving PLMN ID or MCC
to the P-CSCF 17

a. Via the PCRF (Example 1):

i) Detecting, in the PCRF 13, UE roaming
status for home routed traffic and storing
this information until an Rx request from the
P-CSCF 17 (e.g. SIP REGSITER, INVITE
etc.).
ii) The PCRF 13 requesting a change of lo-
cation update from the PCEF 15 to provide
updated location information in case the Rx
request may be late in terms of time.
iii) At the time of incoming SIP REGISTER
at the P-CSCF 17, the P-CSCF 17 request-
ing stored location information from the
PCRF 13.

b. Via HSS (Example 3):
iv) Providing the VPLMN ID or MCC via the HSS
11 at IMS Registration here either via I-CSCF
23 or S-CSCF 21 or any other means.

2) Resolve local emergency numbers in the P-CSCF
17 e.g. by means of a database, using the received
location information.

3) Provide the local emergency numbers to the UE
3 in a new or existing SIP header in any mobile ter-
minated (MT) SIP message.
4) The UE 3 detects the new local emergency num-
bers in the SIP extensions and stores them
5) In case of non UE detectable emergency call (Ex-
ample 2), the P-CSCF 17 compares the dialled
number with the local emergency numbers of the
VPLMN 30 and detects the emergency call.
6) Handling of the detected emergency call by re-
routing to a local emergency CSCF in the VPLMN
30 or rejecting the SIP INVITE by providing the
VPLMN P-CSCF address and pointing the UE 3 to
do an unauthorized emergency registration.
7) Including the P-Visited-Network-ID header in SIP
signalling.

[0089] It can be seen, therefore, that the above exem-
plary methods include, in particular, the beneficial steps
of:

1) Detection of roaming situation of a UE 3 in the P-
CSCF 17 by providing the VPLMN ID or MCC either
via PCRF 13 or via HSS 11 to the P-CSCF 17.
2) Resolution of Local Emergency Numbers (e.g.
E164 numbers, tel-URIs, URIs, URNs etc.) based
on VPLMN ID in a DB at the P-CSCF 17.
3) Provisioning of Local Emergency Numbers to the
UE 3 via SIP Signalling in any SIP message

Advantages

[0090] It can be seen therefore that the above allevi-
ates issues associated with the undesirable setting up of
a normal call (e.g. for a roaming UE), instead of an emer-
gency when the UE is not otherwise able to detect that
the called number is an emergency number.

Apparatus (applicable to all examples)

[0091] Figure 7 is a block diagram illustrating the main
components of the UE (e.g. a mobile telephone). As
shown, the UE include transceiver circuit 710 that is op-
erable to transmit signals to and to receive signals from
the base station 5 via one or more antennas 712. As
shown, the UE also includes a controller 714 which con-
trols the operation of the UE and which is connected to
the transceiver circuit 710 and to a loudspeaker 716, a
microphone 718, a display 720 and a keypad 722. The
controller operates in accordance with software instruc-
tions stored within a memory 724. As shown, these soft-
ware instructions include, among other things, an oper-
ating system 726 and a communications control module
728 that includes at least a transceiver control module
730. The communications control module is operable to
control communications with the base station. The trans-
ceiver control module 730 is responsible for identifying
the parts of the transceiver circuit that can perform UE
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initial Attach, IMS Registration and transmission of SIP
messages e.g. SIP INVITE. The controller 714 can per-
form identity check, authentication and ciphering etc. Al-
so, the memory can store local emergency number(s),
received via a SIP message from the P-CSCF 17, e.g.
in a 200 OK or a 401 Unauthorized Response.
[0092] Figure 8 is a block diagram illustrating the main
components of the P-GW(PCEF) 15. As shown, the P-
GW(PCEF) 15 includes transceiver circuit 810 which is
operable to transmit signals to and to receive signals from
the connected node(s) via a network interface 812 (e.g.
including the Gx interface). A controller 814 controls the
operation of the transceiver circuit 810 in accordance with
software stored in a memory 824. The software includes,
among other things, an operating system 826 and a com-
munications control module 828 having at least a trans-
ceiver control module 830. The communications control
module 828 is operable to control generation of messag-
es for communication with other entities and the related
transmission of those messages, including the genera-
tion of the indication of IPCAN session Establishment
which includes location information. The communica-
tions control module 828 is also responsible for signal-
ling, to the PCRF 13, the indication of IPCAN session
Establishment. The communications control module 828
is also responsible, amongst other things, for receiving
policy and charging rules provision.
[0093] Figure 9 is a block diagram illustrating the main
components of the PCRF 13. As shown, the PCRF 13
includes transceiver circuit 910 which is operable to
transmit signals to and to receive signals from the con-
nected node(s) via a network interface 912 (including,
for example, the Gx and/or Rx interfaces). A controller
914 controls the operation of the transceiver circuit 910
in accordance with software stored in a memory 924. The
software includes, among other things, an operating sys-
tem 926 and a communications control module 928 hav-
ing at least a transceiver control module 930. The com-
munications control module 928 is operable to control
the generation of messages for communication with other
entities and the related transmission of those messages,
including (e.g. when configured to perform the procedure
of Figure 3) generation of the policy and charging rules
and their associated provision to other entities. The com-
munications control module 928 is responsible for sig-
nalling, to P-GW 15, the policy and charging rules provi-
sion based on the reception of the indication of IPCAN
session Establishment. The communications control
module is also, amongst other things, operable to control
(e.g. when configured to perform the procedures of Fig-
ures 4 or 5) the generation of the answer with UE location
information (VPLMN ID or MCC) to the P-CSCF 17
[0094] Figure 10 is a block diagram illustrating the main
components of the P-CSCF 17. As shown, the P-CSCF
17 includes transceiver circuit 1010 which is operable to
transmit signals to and to receive signals from the con-
nected node(s) via a network interface 1012 (including,
for example, an Rx interface). A controller 1014 controls

the operation of the transceiver circuit 1010 in accord-
ance with software stored in a memory 1024. The soft-
ware includes, among other things, an operating system
1026 and a communications control module 1028 having
at least a transceiver control module 1030. The commu-
nications control module 1028 is operable to control the
generation of messages for communication with other
entities and the related transmission of those messages,
including (e.g. when configured to perform the proce-
dures of Figure 4 or Figure 5 generation of the Rx request.
The communications control module is responsible for
controlling the signalling, to the PCRF 13, including sig-
nalling of the Rx request and for receiving an answer with
the location information of the UE 3. The communications
control module 1028 is also operable to retrieve local
emergency number(s) based on the previously received
location information (e.g. VPLMN ID or MCC) and to con-
trol the generation of the 401 unauthorized response (or
200 OK or any other SIP message) which includes these
local emergency number(s). When the P-CSCF 17 is
configured to perform procedures such as that shown in
Figure 6, the communications control module 1028 is op-
erable to retrieve local emergency number(s) within a
SIP message (e.g. 401 Unauthorized Response, 200 OK,
etc.) from other IMS nodes, e.g. I-CSCF 23 or S-CSCF
21. The communications control module is responsible
for signalling, to UE, the 401 unauthorized response (or
200 OK or any other SIP message) which includes the
local emergency number(s).
[0095] Figure 11 is a block diagram illustrating the main
components of the HSS 11. As shown, the HSS 11 in-
cludes transceiver circuit 1110 which is operable to trans-
mit signals to and to receive signals from the connected
node(s) via a network interface 1112 (including, for ex-
ample, the Cx interface). A controller 1114 controls the
operation of the transceiver circuit 1110 in accordance
with software stored in a memory 1124. The software
includes, among other things, an operating system 1126
and a communications control module 1128 having at
least a transceiver control module 1130. The communi-
cations control module 1128 is configured for the gener-
ation of messages for communication with other entities
and the related transmission of those messages. When
the HSS 11 is configured to perform procedures such as
that shown in the option a) of Figure 6, the communica-
tions control module 1128 is operable to control the gen-
eration of the Cx-Pull which includes VPLMN ID or MCC.
The communications control module 1128 is responsible
for signalling, to the I-CSCF 23, the Cx-Pull based on the
reception of the Cx-Query. When the HSS 11 is config-
ured to perform procedures such as that shown in the
option b) of Figure 6, the communications control module
1128 is operable to control the generation of the Cx-
Put/Pull response which includes VPLMN ID or MCC.
The communications control module 1128 is responsible
for signalling, to the S-CSCF 21, the Cx-Put/Pull re-
sponse based on the reception of the Cx-Put/Pull.
[0096] Figure 12 is a block diagram illustrating the main
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components of the I-CSCF 23. As shown, the I-CSCF 23
includes transceiver circuit 1210 which is operable to
transmit signals to and to receive signals from the con-
nected node(s) via a network interface 1212. A controller
1214 controls the operation of the transceiver circuit in
accordance with software stored in a memory 1224. The
software includes, among other things, an operating sys-
tem 1226 and a communications control module 1228
having at least a transceiver control module 1230. The
communications control module 1228 is configured for
the generation of messages for communication with other
entities and the related transmission of those messages.
When the I-CSCF 23 is configured to perform procedures
such as that shown in Figure 6, the communications con-
trol module 1228 is operable to control the generation of
the 401 unauthorized response (or 200 OK or any other
SIP message) which includes the VPLMN ID or MCC.
The communications control module 1228 is responsible
for signalling, to the P-CSCF 17, the 401 unauthorized
response (or 200 OK or any other SIP message) based
on the reception of Cx-Pull which includes VPLMN ID or
MCC from HSS 11 or the 401 unauthorized response (or
200 OK or any other SIP message) which includes the
VPLMN ID or MCC from S-CSCF 21.
[0097] Figure 13 is a block diagram illustrating the main
components of the S-CSCF 21. As shown, the S-CSCF
21 includes transceiver circuit 1310 which is operable to
transmit signals to and to receive signals from the con-
nected node(s) via a network interface 1312. A controller
1314 controls the operation of the transceiver circuit in
accordance with software stored in a memory 1324. The
software includes, among other things, an operating sys-
tem 1326 and a communications control module 1328
having at least a transceiver control module 1330 . The
communications control module 1328 is configured for
the generation of messages for communication with other
entities and the related transmission of those messages.
When the S-CSCF 21 is configured to perform proce-
dures such as that shown in Figure 6, the communica-
tions control module 1328 is operable to control the gen-
eration of the 401 unauthorized response (or 200 OK or
any other SIP message) which includes the VPLMN ID
or MCC. The communications control module 1328 is
responsible for signalling, to the I-CSCF 23, the 401 un-
authorized response (or 200 OK or any other SIP mes-
sage) based on the Cx-Put/Pull response.

Modifications and alternatives

[0098] Detailed embodiments have been described
above. As those skilled in the art will appreciate, a number
of modifications and alternatives can be made to the
above embodiments and variations whilst still benefiting
from the inventions embodied therein.
[0099] Similar principles can also be applied for any
other SIP messages from the UE to trigger the P-CSCF
to request the location and to determine the roaming sta-
tus and in case the UE is located in the VPLMN the cor-

responding local emergency numbers. Possible SIP
Messages may be SIP INVITE, REGISTER, OPTIONS,
MESSAGE, INFO, UPDATE, SUBSCRIBE, NOTIFY, OK
etc.
[0100] The Local Emergency Numbers can be in any
message from the IMS system towards the UE and could
have the format of a E-164 number, a tel-URI or a SIP
URI or any other format (e.g. URN) to address the PSAP.
The resolution of the Local Emergency Numbers based
on the VPLMN ID or MCC and is not limited to the P-
CSCF but can be done in any other node, e.g. PCRF,
PCEF, S-CSCF, 1-CSCF, HSS, TAS etc.
[0101] When enquiring the location from the P-CSCF
to the PCRF and to the PCEF, DIAMETER is the currently
used protocol but it can be any other protocol (e.g. XML
in future).
[0102] In the above embodiments, a mobile telephone
based telecommunications system was described. As
those skilled in the art will appreciate, the signalling tech-
niques described in the present application can be em-
ployed in other communications system. Other commu-
nications nodes or devices may include user devices
such as, for example, personal digital assistants, laptop
computers, web browsers, etc.
[0103] In the embodiments described above, each net-
work node (and UE) includes transceiver circuitry. Typi-
cally, this circuitry will be formed by dedicated hardware
circuits. However, in some embodiments, part of the
transceiver circuitry may be implemented as software run
by the corresponding controller.
[0104] In the above embodiments, a number of soft-
ware modules were described. As those skilled in the art
will appreciate, the software modules may be provided
in compiled or un-compiled form and may be supplied to
the respective network nodes as a signal over a computer
network, or on a recording medium. Further, the func-
tionality performed by part or all of this software may be
performed using one or more dedicated hardware cir-
cuits.
[0105] Various other modifications will be apparent to
those skilled in the art and will not be described in further
detail here.

List of Abbreviations

[0106]

API Application Programming Interface
AVP Attribute Value Pair
CCA Credit-Control-Answer
eNB eNodeB
eNB Evolved NodeB
HO Handover
HPLMN Home Public Land Mobile Network
HSS Home Subscriber Server
LBO Local Breakout
LTE Long Term Evolution
MCC Mobile Country Code
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MME Mobility Management Entity
NW Network
PCEF Policy Control Enforcement Function
PCRF Policy Control Rule Function
P-CSCF Proxy Call Session Control Function
PDN Packet Data Network
PGW PDN Gateway
PSAP Public Safety Answering Point
QoS Quality of Service
RAR Re-Auth-Request
S8HR S8 Home Routed
S-CSCF Serving Call Session Control Function
SGW Serving Gateway
TAS Telephony Application Server
UE User Equipment
URI Uniform Resource Identifier
URN Uniform Resource Name
VoLTE Voice over LTE
VPLMN Visited Public Land Mobile Network

Claims

1. A communication entity comprising a Proxy Call Ses-
sion Control Function, P-CSCF (17), the P-CSCF
(17) comprising:

a transceiver (1010) and a controller (1014);
wherein the transceiver (1010) is operable:
to receive a register request from a user equip-
ment, UE (3), in a visited public land mobile net-
work, VPLMN (30); and
wherein the controller (1014) is operable:

to retrieve a network identifier, PLMN ID, for
the VPLMN (30) by requesting and obtain-
ing the PLMN ID where the UE (3) is cur-
rently located from a Policy and Charging
Rules Function, PCRF (13);
to access a database to obtain a list of local
emergency numbers for the VPLMN (30);
and
to include the PLMN ID in the register re-
quest before forwarding the register request
to a Call Session Control Function, CSCF.

2. A communication entity according to claim 1 wherein
the transceiver (1010) is further operable:

to receive an invite for establishing a non UE
detectable emergency call from the UE (3) in the
VPLMN (30); and
the controller (1014) is further operable:
to use the obtained numbers for detection that
the call is a non UE detectable emergency call.

3. A communication entity according to claim 1 or 2
wherein the controller (1014) is further operable to

store the PLMN ID.

4. A communication entity according to claim 1 or 2
wherein the controller (1014) is further operable to
include the PLMN ID in a further register request
message and to control the transceiver (1010) to
send the further register request message to a node
of an IP multimedia core network subsystem, IMS
(25).

5. A communication entity according to claim 2 where-
in, following detection that said call is a non UE de-
tectable emergency call, the controller (1014) is op-
erable to reject said invite.

6. A communication entity according to claim 5 wherein
the controller (1014) is operable, when rejecting said
invite, to control the transceiver (1010) to respond
to the UE (3) with information indicating a different
action (e.g. information identifying a local P-CSCF
address for an unauthorised emergency call).

7. A communication entity according to claim 2 where-
in, following detection that said call is a non UE de-
tectable emergency call, the controller (1014) is op-
erable to route the call, to the correct destination, via
a further call session control function (e.g. by for-
warding said invite to the further call session control
function).

8. A communication entity according to any of claims
2 or 5 to 7 wherein said invite is a session initiation
protocol, SIP, invite.

9. A communication entity according to any of claims
1 to 8 wherein said register request is a session in-
itiation protocol, SIP, resister request.

10. A method performed by a communication entity com-
prising a Proxy Call Session Control Function, P-
CSCF (17), the method comprising:

receiving a register request from a user equip-
ment, UE (3), in a visited public land mobile net-
work, VPLMN (30);
retrieving a network identifier, PLMN ID, for the
VPLMN (30) by requesting and obtaining the
PLMN ID where the UE (3) is currently located
from a Policy and Charging Rules Function,
PCRF (13);
accessing a database to obtain a list of local
emergency numbers for the VPLMN (30); and
including the PLMN ID in the register request
before forwarding the register request to a Call
Session Control Function, CSCF.

11. A method according to claim 10 further comprising
storing the PLMN ID.
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12. A method according to claim 10 or 11 further com-
prising including the PLMN ID in a further register
request message and sending the further register
request message to a node of an IP multimedia core
network subsystem, IMS (25).

13. A computer implementable instructions product
comprising computer implementable instructions for
causing a programmable communications device to
perform the method of any of claims 10 to 12.

Patentansprüche

1. Kommunikationseinheit mit einer Proxy Call Session
Control Function, P-CSCF (17), wobei die P-CSCF
(17) aufweist:

einen Transceiver (1010) und eine Steuerein-
heit (1014),
wobei der Transceiver (1010) dafür betreibbar
ist:

einer Registrierungsanforderung von ei-
nem Benutzergerät, UE (3), in einem be-
suchten öffentlichen terrestrischen Mobil-
funknetz, VPLMN (30), zu empfangen, und
wobei die Steuereinheit (1014) dafür be-
treibbar ist:

eine Netzwerkidentifizierung, PLMN
ID, für das VPLMN (30) durch Anfor-
dern und Erhalten der PLMN ID, wo das
UE (3) sich aktuell befindet, von einer
PCRF, Policy and Charging Rules
Function (13), abzurufen;
auf eine Datenbank zuzugreifen, um ei-
ne Liste lokaler Notrufnummern für das
VPLMN (30) zu erhalten; und
die PLMN ID in die Registrierungsan-
forderung einzufügen, bevor die Regis-
trierungsanforderung an eine CSCF,
Call Session Control Function, weiter-
geleitet wird.

2. Kommunikationseinheit nach Anspruch 1, wobei der
Transceiver (1010) ferner dafür betreibbar ist:

eine Einladung zum Einrichten eines nicht durch
ein UE erfassbaren Notrufs vom UE (3) im
VPLMN (30) zu empfangen; und
die Steuereinheit (1014) ferner dafür betreibbar
ist:
die erhaltenen Nummern zum Erfassen, dass
der Anruf ein nicht durch ein UE erfassbarer Not-
ruf ist, zu verwenden.

3. Kommunikationseinheit nach Anspruch 1 oder 2,

wobei die Steuereinheit (1014) ferner dafür betreib-
bar ist, die PLMN ID zu speichern.

4. Kommunikationseinheit nach Anspruch 1 oder 2,
wobei die Steuereinheit (1014) ferner dafür betreib-
bar ist, die PLMN ID in eine weitere Registrierungs-
anforderungsnachricht einzufügen und den Trans-
ceiver (1010) zu steuern, um die weitere Registrie-
rungsanforderungsnachricht an einen Knoten eines
IP-Multimedia-Kernnetzwerk-Subsystems, IMS
(25), zu übertragen.

5. Kommunikationseinheit nach Anspruch 2, wobei
nach dem Erfassen, dass der Anruf ein nicht durch
ein UE erfassbarer Notruf ist, die Steuereinheit
(1014) dafür betreibbar ist, die Einladung abzuleh-
nen.

6. Kommunikationseinheit nach Anspruch 5, wobei die
Steuereinheit (1014) dafür betreibbar ist, wenn die
Einladung abgelehnt wird, den Transceiver (1010)
zu steuern, um dem UE (3) mit Information zu ant-
worten, die eine andere Aktion anzeigt (z.B. Infor-
mation zum Identifizieren einer lokalen P-CSCF-
Adresse für einen nicht autorisierten Notruf).

7. Kommunikationseinheit nach Anspruch 2, wobei
nach dem Erfassen, dass der Anruf ein nicht durch
ein UE erfassbarer Notruf ist, die Steuereinheit
(1014) dafür betreibbar ist, den Anruf über eine wei-
tere Call Session Control Function (z.B. durch Wei-
terleiten der Einladung an die weitere Call Session
Control Function) an das korrekte Ziel weiterzulei-
ten.

8. Kommunikationseinheit nach einem der Ansprüche
2 oder 5 bis 7, wobei die Einladung eine SIP-, Ses-
sion Initiation Protocol, Einladung ist.

9. Kommunikationseinheit nach einem der Ansprüche
1 bis 8, wobei die Registrierungsanforderung eine
SIP-, Session Initiation Protocol, Registrierungsan-
forderung ist.

10. Verfahren, das durch eine Kommunikationseinheit
ausgeführt wird, die eine Proxy Call Session Control
Function, P-CSCF (17), aufweist, wobei das Verfah-
ren die Schritte aufweist:

Empfangen einer Registrierungsanforderung
von einem Benutzergerät, UE (3), in einem be-
suchten öffentlichen terrestrischen Mobilfunk-
netz, VPLMN, (30);
Abrufen einer Netzwerkidentifizierung, PLMN
ID, für das VPLMN (30) durch Anfordern und
Erhalten der PLMN ID, wo das UE (3) sich aktuell
befindet, von einer Policy and Charging Rules
Function, PCRF (13);
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Zugreifen auf eine Datenbank, um eine Liste lo-
kaler Notrufnummern für das VPLMN (30) zu
erhalten; und
Einfügen der PLMN ID in die Registrierungsan-
forderung vor dem Weiterleiten der Registrie-
rungsanforderung an eine Call Session Control
Function, CSCF.

11. Verfahren nach Anspruch 10, ferner mit dem Spei-
chern der PLMN ID.

12. Verfahren nach Anspruch 10 oder 11, ferner mit dem
Einfügen der PLMN ID in eine weitere Registrie-
rungsanforderungsnachricht und Übertragen der
weiteren Registrierungsanforderungsnachricht an
einen Knoten eines IP-Multimedia-Kernnetzwerk-
Subsystems, IMS (25).

13. Produkt mit computerimplementierbaren Anweisun-
gen, die eine programmierbare Kommunikationsvor-
richtung veranlassen, das Verfahren nach einem der
Ansprüche 10 bis 12 auszuführen.

Revendications

1. Entité de communication comprenant une fonction
de contrôle de session d’appel proxy, P-CSCF (17),
la P-CSCF (17) comprenant :

un émetteur-récepteur (1010) et un contrôleur
(1014) ;
dans laquelle l’émetteur-récepteur (1010) est
exploitable :

pour recevoir une demande d’enregistre-
ment en provenance d’un équipement utili-
sateur, UE (3), dans un réseau mobile ter-
restre public visité, VPLMN (30) ; et
dans laquelle le contrôleur (1014) est
exploitable :

pour récupérer un identifiant de réseau,
PLMN ID, pour le VPLMN (30) en de-
mandant et en obtenant le PLMN ID où
l’UE (3) est actuellement localisé à par-
tir d’une fonction de règles de politique
et de taxation, PCRF (13) ;
pour accéder à une base de données
pour obtenir une liste de numéros d’ur-
gence locaux pour le VPLMN (30) ; et
pour inclure le PLMN ID dans la deman-
de d’enregistrement avant le transfert
de la demande d’enregistrement à une
fonction de contrôle de session d’appel,
CSCF.

2. Entité de communication selon la revendication 1,

dans laquelle l’émetteur-récepteur (1010) est en
outre exploitable :

pour recevoir une invitation pour établir un appel
d’urgence non détectable par l’UE en provenan-
ce de l’UE (3) dans le VPLMN (30) ; et
le contrôleur (1014) est en outre exploitable :
pour utiliser les numéros obtenus pour la détec-
tion que l’appel est un appel d’urgence non dé-
tectable par l’UE.

3. Entité de communication selon la revendication 1 ou
2, dans laquelle le contrôleur (1014) est en outre
exploitable pour stocker le PLMN ID.

4. Entité de communication selon la revendication 1 ou
2, dans laquelle le contrôleur (1014) est en outre
exploitable pour inclure le PLMN ID dans un autre
message de demande d’enregistrement et pour con-
trôler l’émetteur-récepteur (1010) pour envoyer
l’autre message de demande d’enregistrement à un
nœud d’un sous-système de réseau cœur multimé-
dia IP, IMS (25).

5. Entité de communication selon la revendication 2,
dans laquelle, à la suite de la détection que ledit ap-
pel est un appel d’urgence non détectable par l’UE,
le contrôleur (1014) est exploitable pour rejeter ladite
invitation.

6. Entité de communication selon la revendication 5,
dans laquelle le contrôleur (1014) est exploitable,
lors du rejet de ladite invitation, pour contrôler l’émet-
teur-récepteur (1010) pour répondre à l’UE (3) avec
une information indiquant une action différente (par
ex. une information identifiant une adresse P-CSCF
locale pour un appel d’urgence non autorisé).

7. Entité de communication selon la revendication 2,
dans laquelle, à la suite de la détection que ledit ap-
pel est un appel d’urgence non détectable par l’UE,
le contrôleur (1014) est exploitable pour router l’ap-
pel, vers la destination correcte, via une autre fonc-
tion de contrôle de session d’appel (par ex. en trans-
férant ladite invitation à l’autre fonction de contrôle
de session d’appel).

8. Entité de communication selon l’une quelconque des
revendications 2 ou 5 à 7, dans laquelle ladite invi-
tation est une invitation de protocole d’initiation de
session, SIP.

9. Entité de communication selon l’une quelconque des
revendications 1 à 8, dans laquelle ladite demande
d’enregistrement est une demande d’enregistre-
ment de protocole d’initiation de session, SIP.

10. Procédé réalisé par une entité de communication
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comprenant une fonction de contrôle de session
d’appel proxy, P-CSCF (17), le procédé
comprenant :

la réception d’une demande d’enregistrement
en provenance d’un équipement utilisateur, UE
(3), dans un réseau mobile terrestre public visité,
VPLMN (30) ;
la récupération d’un identifiant de réseau, PLMN
ID, pour le VPLMN (30) en demandant et en
obtenant le PLMN ID où l’UE (3) est actuelle-
ment localisé à partir d’une fonction de règles
de politique et de taxation, PCRF (13) ;
l’accès à une base de données pour obtenir une
liste de numéros d’urgence locaux pour le VPL-
MN (30) ; et
l’inclusion du PLMN ID dans la demande d’en-
registrement avant le transfert de la demande
d’enregistrement à une fonction de contrôle de
session d’appel, CSCF.

11. Procédé selon la revendication 10, comprenant en
outre le stockage du PLMN ID.

12. Procédé selon la revendication 10 ou 11, compre-
nant en outre l’inclusion du PLMN ID dans un autre
message de demande d’enregistrement et l’envoi de
l’autre message de demande d’enregistrement à un
nœud d’un sous-système de réseau cœur multimé-
dia IP, IMS (25).

13. Produit d’instructions implémentables par ordinateur
comprenant des instructions implémentables par or-
dinateur pour amener un dispositif de communica-
tions programmable à réaliser le procédé de l’une
quelconque des revendications 10 à 12.

25 26 



EP 3 318 075 B1

15



EP 3 318 075 B1

16



EP 3 318 075 B1

17



EP 3 318 075 B1

18



EP 3 318 075 B1

19



EP 3 318 075 B1

20



EP 3 318 075 B1

21



EP 3 318 075 B1

22



EP 3 318 075 B1

23



EP 3 318 075 B1

24



EP 3 318 075 B1

25



EP 3 318 075 B1

26



EP 3 318 075 B1

27



EP 3 318 075 B1

28

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1715625 A1 [0008] • US 2010246780 A1 [0009]

Non-patent literature cited in the description

• Per-PLMN configuration in P-CSCF for Non UE De-
tectable Emergency Call Handling’’ presented at
meeting 108 of the 3GPP SA Working Group 2. 3GPP
change request CR0278 to Technical Standard, 13
April 2015, vol. 23.167, 2-150993 [0006]

• Study on S8 Home Routing Architecture for VoLTE’’
at meeting 109 of the 3GPP SA Working Group 2.
3GPP ’Approval’ document, S2-152061, 25 May
2015 [0006]


	bibliography
	description
	claims
	drawings
	cited references

