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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definition below apply. Terms and definitions not
defined below can be found in [2].

Conventional network: A PLMN consisting of radio access network and core network, by which only one serving
operator provides servicesto its subscriber. Subscribers of other operators may receive services by national or
international roaming.

Common PLMN: The PLMN-id indicated in the system broadcast information as defined for conventional networks,
which non-supporting UEs understand as the serving operator.

Corenetwork operator: An operator that provides services to subscribers as one of multiple serving operators that
share at least aradio access network. Each core network operator may provide services to subscriber of other operators
by national or international roaming.

Gateway Core Network: A network sharing configuration in which parts of the core network (M SC/SGSNSs) are also
shared.

M ulti-Operator Core Network: A network-sharing configuration in which only the RAN is shared.

Non-supporting UE: A UE that does not support network sharing in the sense that it ignores the additional broadcast
system information that is specific for network sharing. In other specifications, the term i network sharing non-
supporting UET may be used.

Supporting UE: A UE that supports network sharing in the sense that it is able to select a core network operator as the
serving operator within a shared network. In other specifications, the term i network sharing supporting UEi may be
used.

3.2Symbols

For the purposes of the present document, the following symbols apply:

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CN Core Network

GWCN Gateway Core Network

HLR Home L ocation Register
MCC Mobile Country Code

MNC Mobile Network Code
MOCN Multi-Operator Core Network
MSC Mobile Switching Centre
PLMN Public Land Mobile Network
RNC Radio Network Controller
SGSN Serving GPRS Support Node
TMSI Temporary Mobile Subscriber Identity
UE User Equipment

VLR Visitor Location Register
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4 General Description

4.1 Overview

A network sharing architecture shall allow different core network operators to connect to a shared radio access network.
The operators do not only share the radio network elements, but may also share the radio resources themselves. In
addition to this shared radio access network the operators may or may not have additional dedicated radio access
networks, like for example, 2G radio access networks. There are two identified architectures to be supported by network
sharing. They are shown in the figures below.

In both architectures, the radio access network is shared. Figure 1 below shows reference architecture for network
sharing in which also MSCs and SGSNs are shared. This configuration will be referred to as a Gateway Core Network
(GWCN) configuration.

CR page 4
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4.2.4  Assignment of core network operator and core network node

When a UE performs an initial access to a shared network, one of available CN operators shall be selected to serve the
UE. For non-supporting UES, the shared network selects an operator from the available CN operators. For supporting
UEs, the selection of core network operator by the UE shall be respected by the network. Supporting UEs inform the
RNC of the network of the identity of the chosen core network operator. In a GWCN configuration, the RNC relays this
information to the shared core network node.

InaMOCN configuration, the RAN routes the UE's initial access to the shared network to one of the available CN
nodes. Supporting UEs shall inform the RAN of the chosen core network operator so that the RAN can route correctly.
For non-supporting UESs the shared network selects an operator from the available CN operators. A redirection to
another CN operator may be required for non-supporting UEs until an operator is found that can serve the UE.
Redirection is described in subclause 7.1.4.

After initial accessto the shared network the UE does not change to another available CN operator aslong as the
selected CN operator is available to serve the UE's location. Only the network selection procedures specified in
TS 23.122 [4] may cause areselection of another available CN operator. Furthermore the UE does not change to
another CN node as long as the selected CN node is available to serve the UE's location.

4.2.5 PS and CS domain registration coordination

In conventional networks, the same CN operator always serves the UE in CS and PS domains. In a shared network,
supporting UESs shall behave as UESs in conventional networks with respect to registration with CS and PS domains. For
non-supporting UESs, the Gs interface may be configured to guarantee that the same CN operator serves the subscriber in
CSand PS domains.

4.2.6  Attach/detach handling

[Editor's note: The text from TR23.851 is not clear enough to be transferred asis. It is still an open issue as far asthis
document is concerned.]

4.3 Network Name Display for Supporting UEs

A supporting UE shows the name of the PLMN-id it has registered with. In case of a shared network, it isthe PLMN-id
of the chosen core network operator. The name stored in the UE for the PLMN-id is displayed except when the network
indicates to the UE a name to be displayed, as already specified for non-supporting UES.

4.4 HPLMN Support

The use of ashared VLR/SGSN shall not result in service restrictions, e.g. roaming restrictions. Since aHLR derives
whether the subscriber roamsin H- or V-PLMN from the VLR/SGSN number, a shared VLR/SGSN in a GWCN shall
be allocated one specific number from each supported HPLMN, i.e. ashared VLR/SGSN has multiple numbers. The
VLR/SGSN number of auser's serving CN operator is used in signalling with the HLR.

5 Functional description

The new behaviours of network nodes needed in order to describe network sharing are described.

5.1 UE functions

A supporting UE selects the core network operator and provides the PLMN-id of this operator to the network for
routing purposes.
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5.2 RNC functions

Network sharing information, i.e. available core network operators in the shared network, shall be transmitted in
broadcast system information._If system information is transmitted to a supporting UE in dedicated signalling, the RNC
shall indicate the PLMN-id of the core network operator towards which the UE aready has a signalling connection (if a
PLMN-id isincluded in the signalling). If the UE is non-supporting, the RNC shall indicate the common PLMN (if a
PLMN-id identity isincluded in the signalling).

Ina GWCN, the RNC shall forward the identity of the selected core network operator as provided by a supporting UE
to the shared core network node. In aMOCN, the RNC routes the initial NAS signalling messages from a supporting
UE according to the selected core network.

5.3 MSC functions

When a UE accesses an MSC thefirst time, i.e. when thereisno VLR entry for this UE, the MSC verifies whether the
UE belongs to one of the operators sharing the MSC or their roaming partners. For that purposes the MSC derives the
IMSI from another MSC/VLR or from the UE. The MSC determines a serving CN operator unless the old MSC/VLR or
the UE have indicated a core network operator. The MSC/V LR shall also store the identity of the serving core network
operator.

In case of aMOCN configuration, an MSC may not able to provide service to the UE. The UE may then have to be
redirected to a MSC of another core network operator. The MSC/VLR that finally servesthe UE assigns a NRI to the
UE. Thiswill alow the RAN to route any subsequent UE accesses the to the serving MSC/VLR.

5.4 SGSN functions

When a UE accesses an SGSN the first time, i.e. when the UE is not yet known by the SGSN, the SGSN verifies
whether the UE belongs to one of the operators sharing the SGSN or their roaming partners. For that purposes the
SGSN derivesthe IMSI from another SGSN or from the UE. The SGSN determines a serving core network operator
unless the old SGSN or the UE have indicated a core network operator. The SGSN shall also store the identity of the
serving core network operator.

In case of aMOCN configuration, a SGSN may not able to provide service to the UE. The UE may then have to be
redirected to a SGSN of another core network operator. The SGSN that finally servesthe UE assignsa NRI to the UE.
Thiswill allow the RAN to route any subsequent UE accesses the to the serving SGSN.
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**********************************FI RS‘I’ CHANGE**************************************

1 Scope

The present document covers the details of Network Sharing. It shows how several core network operators can share
one radio access network and details the impacts on the network architecture. All UEs shall comply with existing
reguirements, among them PLMN selection and system information reception. The present document defines additional
requirements for network-sharing supporting UEs.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 22.951: " Service Aspects and Requirements for Network Sharing".

[2] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[3] 3GPP TS 25.331: "RRC Protocol Specification”.

[4] 3GPP TS 23.122: "NAS Functions related to Mobile Station (MS) in idle mode”.

[5] 3GPP TS 32.250: " Telecommunication management; Charging management; Circuit Switched
(CS) domain charging".

[6] 3GPP TS 32.251: "Telecommunication management; Charging management; Packet Switched
(PS) domain charging"”.

[7] 3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3"

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definition below apply. Terms and definitions not
defined below can be found in [2].

Conventional network: A PLMN consisting of radio access network and core network, by which only one serving
operator provides servicesto its subscriber. Subscribers of other operators may receive services by national or
international roaming.

khkkkkhkkhkkkhkhkhkhhhhhhkhhhkhkhhhkhhhkhkhhhxx SECOND CHANGE***********************************
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4.2.4  Assignment of core network operator and core network node

When a UE performs an initial access to a shared network, one of available CN operators shall be selected to serve the
UE. For non-supporting UES, the shared network selects an operator from the available CN operators. For supporting
UEs, the selection of core network operator by the UE shall be respected by the network. Supporting UEs inform the
RNC of the network of the identity of the chosen core network operator. In a GWCN configuration, the RNC relays this
information to the shared core network node.

InaMOCN configuration, the RAN routes the UE's initial access to the shared network to one of the available CN
nodes. Supporting UEs shall inform the RAN of the chosen core network operator so that the RAN can route correctly.
For non-supporting UESs the shared network selects an operator from the available CN operators. A redirection to
another CN operator may be required for non-supporting UEs until an operator is found that can serve the UE.
Redirection is described in subclause 7.1.4.

After initial accessto the shared network the UE does not change to another available CN operator aslong as the
selected CN operator is available to serve the UE's location. Only the network selection procedures specified in
TS 23.122 [4] may cause areselection of another available CN operator. Furthermore the UE does not change to
another CN node as long as the selected CN node is available to serve the UE's location.

When the network signals location (routing) areaidentities to supporting UES, e.g. in location updating accept
messages, these identities shall contain the chosen core network operator identity. For non-supporting UESs, they shall
contain the common PLMN. The UE stores the received LAI/RAI on the SIM/USIM, as aready specified in TS 24.008
[71.

4.2.5 PS and CS domain registration coordination

In conventional networks, the same CN operator always serves the UE in CS and PS domains. In a shared network,
supporting UESs shall behave as UESs in conventional networks with respect to registration with CS and PS domains. For
non-supporting UESs, the Gs interface may be configured to guarantee that the same CN operator serves the subscriber in
CSand PS domains.

4.2.6  Attach/detach handling

To attach to the same core network operator from which it detached, a UE uses information stored on the SIM/USIM.

For a supporting UE in a shared network, the stored information indicates the core network operator it detached from
(as specified in Section 4.2.4). This information enables a supporting UE to attach to the same core network operator
from which it detached. For non-supporting UEs in a shared network, the stored information indicates the common
PLMN.

4.3 Network Name Display for Supporting UEs

A supporting UE shows the name of the PLMN-id it has registered with. In case of a shared network, it isthe PLMN-id
of the chosen core network operator. The name stored in the UE for the PLMN-id is displayed except when the network
indicates to the UE a name to be displayed, as already specified for non-supporting UES.
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4.2.4  Assignment of core network operator and core network node

When a UE performs an initial access to a shared network, one of available CN operators shall be selected to serve the
UE. For non-supporting UES, the shared network selects an operator from the available CN operators. For supporting
UEs, the selection of core network operator by the UE shall be respected by the network. Supporting UEs inform the
RNC of the network of the identity of the chosen core network operator. In a GWCN configuration, the RNC relays this
information to the shared core network node.

InaMOCN configuration, the RAN routes the UE's initial access to the shared network to one of the available CN
nodes. Supporting UEs shall inform the RAN of the chosen core network operator so that the RAN can route correctly.
For non-supporting UESs the shared network selects an operator from the available CN operators. A redirection to
another CN operator may be required for non-supporting UEs until an operator is found that can serve the UE.
Redirection is described in subclause 7.1.4.

After initial accessto the shared network the UE does not change to another available CN operator aslong as the
selected CN operator is available to serve the UE's location. Only the network selection procedures specified in
TS 23.122 [4] may cause areselection of another available CN operator. Furthermore the UE does not change to
another CN node as long as the selected CN node is available to serve the UE's location.

4.2.5 PS and CS domain registration coordination

In conventional networks, the same CN operator always serves the UE in CS and PS domains. In a shared network,
supporting UESs shall behave as UESs in conventional networks with respect to registration with CS and PS domains. For
non-supporting UESs, the Gs interface may be configured to guarantee that the same CN operator serves the subscriber in
CSand PS domains.

4.2.6  Attach/detach handling

[Editor's note: The text from TR23.851 is not clear enough to be transferred asis. It is still an open issue as far asthis
document is concerned.]

4.3 Network Name Display for Supporting UEs

A supporting UE shows the name of the PLMN-id it has registered with. In case of a shared network, it isthe PLMN-id
of the chosen core network operator. The name stored in the UE for the PLMN-id is displayed except when the network
indicates to the UE a name to be displayed, as already specified for non-supporting UES.

4.4 HPLMN Support

The use of ashared VLR/SGSN shall not result in service restrictions, e.g. roaming restrictions. Since aHLR derives
whether the subscriber roamsin H- or V-PLMN from the VLR/SGSN number, a shared VLR/SGSN in a GWCN shall
be allocated one specific number from each supported HPLMN, i.e. ashared VLR/SGSN has multiple numbers. The
VLR/SGSN number of auser's serving CN operator is used in signalling with the HLR.

5 Functional description

The new behaviours of network nodes needed in order to describe network sharing are described.

5.1 UE functions

A supporting UE selects the core network operator and provides the PLMN-id of this operator to the network for
routing purposes.
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5.2 RNC functions

Network sharing information, i.e. available core network operators in the shared network, shall be transmitted in
broadcast system information.

The RNC shall indicate the selected core network operator to the CN for supporting UEs when transferring initial layer
3 signalling. The selected CN operator is (i) indicated by the UE in RRC signalling or (ii) known implicitly from an
already existing signalling connection. For non-supporting UESs, the RNC shall not indicate any selected core network
operator to the CN.

5.3 MSC functions

When a UE accesses an MSC thefirst time, i.e. when thereisno VLR entry for this UE, the MSC verifies whether the
UE belongs to one of the operators sharing the MSC or their roaming partners. For that purposes the MSC derives the
IMSI from another MSC/VLR or from the UE. The MSC determines a serving CN operator unless the old MSC/VLR or
the UE have indicated a core network operator. The MSC/V LR shall also store the identity of the serving core network
operator.

In case of aMOCN configuration, an MSC may not able to provide service to the UE. The UE may then have to be
redirected to a MSC of another core network operator. The MSC/VLR that finally servesthe UE assigns a NRI to the
UE. Thiswill allow the RAN to route any subsequent UE accesses the to the serving MSC/VLR.

For supporting UES, i.e. when a selected core network operator has been indicated to the M SC by the RNC, the MSC
indicates the selected core network operator PLMN-id in the LAI signalled to the UE in dedicated signalling.

5.4 SGSN functions

When a UE accesses an SGSN thefirst time, i.e. when the UE is not yet known by the SGSN, the SGSN verifies
whether the UE belongs to one of the operators sharing the SGSN or their roaming partners. For that purposes the
SGSN derives the IMSI from another SGSN or from the UE. The SGSN determines a serving core network operator
unless the old SGSN or the UE have indicated a core network operator. The SGSN shall also store the identity of the
serving core network operator.

In case of aMOCN configuration, a SGSN may not able to provide service to the UE. The UE may then have to be
redirected to a SGSN of another core network operator. The SGSN that finally servesthe UE assigns a NRI to the UE.
Thiswill allow the RAN to route any subsequent UE accesses the to the serving SGSN.

For supporting UEs, i.e. when a selected core network operator has been indicated to the SGSN by the RNC, the SGSN
indicates the selected core network operator PLMN-id in the LAI/RAI signalled to the UE in dedicated signalling.
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