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1
Introduction

This PCR describes a number of scenarios for handover based on the UE capability with regards to its support for network sharing and for each scenario an analysis is done if there can be seen any risk for incorrect CS/PS Coordination or other problems.

The use scenarios are described for a MOCN and GWCN supporting network, DTM or Non-DTM and combined or not combined update procedures.

2
Proposal

The following use cases are proposed to be included in TR 23.704.

>>>>>>>>>>>>>> Start of change <<<<<<<<<<<<<<<<<<<
5.5
PLMN selection at handover based on UE capability

In the following scenarios the target network (CN and RAN) is always supporting broadcasting of multiple PLMN list as it is only then the UE’s capability with regards to its support for network sharing that could make a difference. In a target network that does not support broadcasting of multiple PLMN list all UEs are treated and behave as shared network non-supporting UEs regardless of their actual capability.
5.5.1
PLMN selection at handover to GERAN based on UE capability
5.5.1.1
Description

From TS 23.251 release 12.0, chapter 5.2b

For handover to a GERAN shared network:

-
The target BSS needs to know whether or not the UE supports GERAN network sharing.

-
the source RAN determines a core network operator to be used in the target network and indicates the selected target core network operator PLMN ID to the source core network node. The target MSC/SGSN indicates the selected target core network operator to target BSC.

-
At CS handover the target BSC (BSS-B) shall, for a GERAN supporting UE, provide PLMN index information corresponding to the selected target PLMN-id via the source RAN. When the UE arrives in the target cell the target BSC shall indicate the RAI corresponding to the selected PLMN.

-
At PS handover the target BSC (BSS-B) shall, for a GERAN supporting UE, provide PLMN index information corresponding to the selected target PLMN-id via the source RAN. The target BSC shall also via the source RAN indicate the RAI corresponding to the selected PLMN.

-
At normal RAU in connected mode after completing a handover, the target BSC is informed of the PLMN index corresponding to the selected target PLMN when the UE appears in the target access.

5.5.1.2
Identified issues
No issues have been identified.

5.5.2
PLMN selection at handover from E-UTRAN to UTRAN based on UE capability
5.5.2.1
Description

From TS 23.251 release 12.0, chapter 5.2a

In case of handover to a shared network:

-
the source eNodeB determines a core network operator to be used in the target network based on current PLMN in use, or other information present in the eNodeB, the source eNodeB shall at handover indicate that selected core network operator to the MME as part of the TAI/RAI sent in the HO required message. The selected target core network operator should be the same as the one in use. This is accomplished by not changing the serving PLMN if the PLMN in use is supported in the target cell. If the PLMN in use is not supported in the target cell the eNB selects the target PLMN based on either (i) pre-configured information in the eNB, or (ii) the Equivalent PLMNs list (see TS 36.413 [14]) provided by the MME.

A supporting target UTRAN network shall be configured to broadcast at least two PLMNs, the Common PLMN (which also could serve as a dedicated PLMN) and a separate dedicated PLMN.
The target network shall select a serving PLMN for the UE, either the common PLMN or a dedicated PLMN. A supporting target network selects a dedicated PLMN as all LTE capable UEs also are supporting UEs in UTRAN.
5.5.2.2 
Identified issues
No issues have been identified.

5.5.3
PLMN selection at handover from UTRAN/GERAN to UTRAN, based on UE capability.
5.5.3.1
General description

From TS 23.251 release 12.0, chapter 5.2
In case of relocation to a shared network:

-
the source RNC determines a core network operator to be used in the target network, including the selection of PLMN(s) to support SRVCC functionality from CS domain to PS, based on available shared networks access control information, current PLMN in use, Anchor PLMN, or similar information present in the node, the source RNC shall at relocation indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in Target ID in the Relocation Required message. The selected target core network operator should be the same as the one in use. If the source core network operator is not supported in the target cell the RNC selects the target PLMN based on either (i) pre-configured information in the RNC, or (ii) the SNA (Shared Network Area) Access Information IE (see TS 25.413 [13]) provided by the SGSN. When the RNC triggers the enhanced relocation and selects a new PLMN, the selected PLMN is indicated to the SGSN during the following RA update procedure.
From TS 23.251 release 12.0, chapter 5.2b

For handover to a shared network from GERAN:

-
the source BSC determines a core network operator to be used in the target network, including the selection of PLMN(s) to support SRVCC functionality from CS domain to PS, based on current PLMN in use, Anchor PLMN, or other information present in the BSC. The selected target core network operator should be the same as the one in use. If the source core network operator is not supported in the target cell the BSC selects the target PLMN based on pre-configured information in the BSC.

-
the source BSC shall indicate the target core network operator PLMN ID to the source core network node as part of the TAI/RAI sent in the Target Cell Identifier IE/Target RNC Identifier IE/Target eNodeB Identifier IE in the PS-Handover-Required message (TS 48.018 [24]) and in the LAI sent in the Cell Identifier List IE in the Handover Required message (TS 48.008 [25]).

A target UTRAN network supporting broadcasting of multiple PLMN list shall be configured to use at least two PLMNs, the Common PLMN (which also could serve as a dedicated PLMN) and a separate dedicated PLMN.
In the following description it is at some instances mentioned the case of an invalid CS-NRI. This can e.g. occur when the source CS network does not use TMSI, and when the source CS network is not part of the NRI coordinated area.
5.5.3.2
PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
This use case is CS and PS Handover, MOCN and non-combined update procedure
5.5.3.2.1
Description
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Figure 5.5.3.2.1-1: Concurrent CS and PS Handover, MOCN and non-combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS or PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core nodes.

2 UE sends a RAU Request using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. Target RNC selects a PLMN and includes it as part of RANAP signaling transport of the RAU Request sent to SGSN.
3 UE goes idle in CS domain.
4 UE sends a LAU Request to target RNC. If the PLMN selected at step 2 is the Common PLMN the RNC selects CS operator using MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x]. If the PLMN selected at step 2 is a dedicated PLMN the RNC selects an MSC serving that PLMN. 
5.5.3.2.2
Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. And as the RAU in step 2 is sent in connected mode, it will over RRC be sent by a Direct Transfer message. This means that it will not be possible by a network sharing supporting UE to indicate a Selected PLMN. And as a consequence neither the RNC nor the CN will know if the UE is a network sharing supporting or non-supporting. The RNC needs to know the UE’s network sharing capability to properly select PLMN (Common PLMN for a network sharing non-supporting UE and a Dedicated PLMN for a network sharing supporting UE) for the current RAI sent to the CN in the RANAP message that includes the NAS RAU message. This presents the target RNC with two options:
(1) If the RNC decides to use the Common PLMN for the current RAI, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the LAU Request in step 4. If the UE has an invalid CS-NRI the RNC will then use the MOCN redirection incl. CS/PS coordination procedure to select CS operator. This can result in an incorrect  CS/PS coordination.
(2) If the RNC for the current RAI instead uses the Dedicated PLMN of the serving PS domain, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the LAU Request in step 4. The RNC will then use the Dedicated PLMN to select the CS operator and CS/PS coordination is achieved.
For a network sharing non-supporting UE both option (1) and (2) risk an incorrect CS/PS coordination when going to Idle in both CS and PS domain in step 3. The reason is that the UE has not yet made a LAU and if it has an invalid CS-NRI then the MOCN redirection incl. CS/PS coordination procedure will be applied for the CS domain. But for the PS domain the UE has due to the RAU in step 2 already been registered in the PS domain.

For a network sharing supporting UE both option (1) and (2) may result in a change of serving operator when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover.
With use of option (2) a network sharing non-supporting as well as a supporting UE may in signalling for the LAU Request at step 4 select a PLMN which differs from the PLMN the UE was registered by at step 2. Both a network sharing supporting and a non-supporting UE indicate a PLMN change by the RRC IE IDNNS sent to RNC as part of step 4. A PLMN change may cause a change of operator but CS/PS coordination is achieved.

5.5.3.3
PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure
This use case is CS and PS Handover, MOCN and combined update procedure
5.5.3.3.1
Description
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Figure 5.5.3.3.1-1: Concurrent CS and PS Handover, MOCN and combined update procedure
1 PS handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS and PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core nodes.

2 UE sends a RAU Request using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. Target RNC selects a PLMN and includes it as part of RANAP signaling transport of the RAU Request sent to SGSN.

3 UE goes idle in CS domain.
4 UE sends a RAU Request indicating Combined RA / LA Update with IMSI Attach to target RNC. The RNC selects the SGSN that was associated with the UE at step 2. The SGSN selects an operator for CS domain and performs CS registration at the selected MSC.

5.5.3.3.2
Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. And as the RAU in step 2 is sent in connected mode, it will over RRC be sent by a Direct Transfer message. This means that it will not be possible by a network sharing supporting UE to indicate a Selected PLMN. And as a consequence neither the RNC nor the CN will know if the UE is network sharing supporting or non-supporting. The RNC needs to know the UE’s network sharing capability to properly select PLMN (Common PLMN for a network sharing non-supporting UE and a Dedicated PLMN for a supporting UE) for the current RAI sent to the CN in the RANAP message that includes the NAS RAU message. This presents the target RNC with two options:
(1) If the RNC decides to use the Common PLMN for the current RAI, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3,the UE will then send the Combined RA/LA Update Request in step 4. By using the Selected CN operator IE in the Location Update over Gs the target SGSN selects the same operator in the CS domain as is used in the PS domain. CS/PS coordination is thus achieved.
(2) If the RNC for the current RAI instead uses the Dedicated PLMN of the serving PS domain, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the Combined RA/LA Update Request in step 4. By using the Selected CN operator IE in the Location Update over Gs the target SGSN selects the same operator in the CS domain as is used in the PS domain. CS/PS coordination is thus achieved.
For a network sharing non-supporting UE when the UE enters Idle mode in both CS and PS domain a combined RAU will occur and CS/PS coordination is thus achieved. This is valid for both option (1) and (2). Serving operator is kept as the UE has, due to the RAU in step 2, already been registered in the PS domain. 
For a network sharing supporting UE both option (1) and (2) may result in a change of serving operator when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover.
With use of option (2) a network sharing non-supporting as well as a supporting UE may in signalling for the LAU Request at step 4 select a PLMN which differs from the PLMN the UE was registered by at step 2. Both a network sharing supporting and a non-supporting UE indicate a PLMN change by the RRC IE IDNNS sent to RNC as part of step 4. A PLMN change may cause a change of operator but CS/PS coordination is achieved.
5.5.3.4
PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
This scenario is CS and PS Handover, GWCN and non-combined update procedure.

5.5.3.4.1
Description
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Figure 5.5.3.4.1-1: Concurrent CS and PS Handover, GWCN and non-combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS and PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core nodes.

2 UE sends a RAU Request using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. Target RNC selects a PLMN and includes it as part of RANAP signaling transport of the RAU Request sent to SGSN.

3 UE goes idle in CS domain.

4 UE sends a LAU Request to target RNC. If the PLMN selected at step 2 is the Common PLMN the GWCN MSC selects CS operator based on local policy (Pool centric) or based on NRI-coordination and local policy (Operator centric) as specified in TS 23.251 [x]. If the PLMN selected at step 2 is a dedicated PLMN the GWCN MSC selects a CS operator serving that PLMN.
5.5.3.4.2
Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. And as the RAU in step 2 is sent in connected mode, it will over RRC be sent by a Direct Transfer message. This means that it will not be possible by a network sharing supporting UE to indicate a Selected PLMN. And as a consequence neither the RNC nor the CN will know if the UE is network sharing supporting or non-supporting. The RNC needs to know the UE capability to properly select PLMN (Common PLMN for a non-supporting UE and a Dedicated PLMN for a supporting UE) for the current RAI sent to the CN in the RANAP message that includes the NAS RAU message. This presents the target RNC with two options:

(1) If the RNC decides to use the Common PLMN for the current RAI, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the LAU Request in step 4. Selection of CS operator in the GWCN CN node can then not be based on the PLMN as that is commonly used. Nor can it be based on the CS-NRI if that is invalid. This can result in an incorrect CS/PS coordination.

(2) If the RNC for the current RAI instead uses the Dedicated PLMN of the serving PS domain, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the LAU Request in step 4. The RNC will then use the Dedicated PLMN to select the CS operator and CS/PS coordination is achieved.

For a network sharing non-supporting UE option (1) risk an incorrect CS/PS coordination if instead the UE goes  to Idle in both CS and PS domain in step 3. The reason is that the UE has not yet made a LAU and if it has an invalid CS-NRI then the GWCN CN node has nothing to base the CS operator selection upon. But for the PS domain the UE has due to the RAU in step 2 already been registered in the PS domain.

For a network sharing supporting UE both option (1) and (2) may result in a change of serving operator when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover.
With use of option (2) a network sharing non-supporting as well as a supporting UE may in signalling for the LAU Request at step 4 select a PLMN which differs from the PLMN the UE was registered by at step 2. Both a network sharing supporting and a non-supporting UE indicate a PLMN change by the RRC IE IDNNS sent to RNC as part of step 4. A PLMN change may cause a change of operator but CS/PS coordination is achieved.
5.5.3.5
PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
This use case is CS and PS Handover, GWCN and combined update procedure.

5.5.3.5.1
Description
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Figure 5.5.3.5.1-1: Concurrent CS and PS Handover, GWCN and combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS and PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core nodes.

2 UE sends a RAU Request using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. Target RNC selects a PLMN and includes it as part of RANAP signaling transport of the RAU Request sent to SGSN.

3 UE goes idle in CS domain.

4 UE sends a RAU Request indicating Combined RA / LA Update with IMSI Attach to target RNC. The RNC selects the SGSN that was associated with MS at step 2. The SGSN selects an operator for CS domain and sends information about selected operator to the MSC. The MSC performs CS registration at the selected operator.

5.5.3.5.2
Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. And as the RAU in step 2 is sent in connected mode, it will over RRC be sent by a Direct Transfer message. This means that it will not be possible by a network sharing supporting UE to indicate a Selected PLMN. And as a consequence neither the RNC nor the CN will know if the UE is network sharing  supporting or non-supporting. The RNC needs to know the UE’s network sharing capability to properly select PLMN (Common PLMN for a network sharing non-supporting UE and a Dedicated PLMN for a supporting UE) for the current RAI sent to the CN in the RANAP message that includes the NAS RAU message. This presents the target RNC with two options:

(1) If the RNC decides to use the Common PLMN for the current RAI, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the Combined RA/LA Update Request in step 4. By using the Selected CN operator IE in the Location Update over Gs the target SGSN selects the same operator in the CS domain as is used in the PS domain. CS/PS coordination is thus achieved.

(2) If the RNC for the current RAI instead uses the Dedicated PLMN of the serving PS domain, the UE will receive this PLMN in the RAU Accept from the CN and thus store it as Registered PLMN. After going to Idle mode in the CS domain, step 3, the UE will then send the Combined RA/LA Update Request in step 4. By using the Selected CN operator IE in the Location Update over Gs the target SGSN selects the same operator in the CS domain as is used in the PS domain. CS/PS coordination is thus achieved.
For a network sharing non-supporting UE when the UE enters Idle mode in both CS and PS domain and changes LA a Combined RA/LA Update will occur and CS/PS coordination is thus achieved. This is valid for both option (1) and (2). Serving operator is kept as the UE has, due to the RAU in step 2, already been registered in the PS domain.
For a network sharing supporting UE both option (1) and (2) may result in a change of serving operator when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover. 
With use of option (2) a network sharing non-supporting as well as a supporting UE may in signalling for the LAU Request at step 4 select a PLMN which differs from the PLMN the UE was registered by at step 2. Both a network sharing supporting and a non-supporting UE indicate a PLMN change by the RRC IE IDNNS sent to RNC as part of step 4. A PLMN change may cause a change of operator but CS/PS coordination is achieved.
5.5.3.6
PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
This use case is PS Handover, MOCN and non-combined update procedure
5.5.3.6.1 
Description
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Figure 5.5.3.6.1-1: PS Handover, MOCN and non-combined procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE. 
2 UE sends a LAU Request using RRC message INITIAL DIRECT TRANSFER  in which only a network sharing supporting UE includes the PLMN identity IE indicating the serving PLMN received in step 1. If the PLMN identity IE is included the RNC selects an MSC/CS operator serving that PLMN. Otherwise the RNC uses the Common PLMN and selects MSC/CS operator based on MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x].

3 UE sends a RAU Request using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. Target RNC includes the serving PLMN received in step 1 as part of RANAP signaling transport of the RAU Request sent to SGSN.

4 UE goes Idle.
5.5.3.6.2
Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. The RNC will in the UTRAN MOBILITY INFORMATION send the serving Common and Dedicated PLMN to the UE regardless of if the UE is a network sharing supporting UE or non-supporting UE, as the UE’s network sharing capability is not known to the RNC. When the RNC receives the LAU Request in step 2 it gives the following alternatives:
(1) Common PLMN is used as serving PLMN and the UE is network sharing non-supporting.
Selection of CS operator cannot be based on the PLMN as that is commonly used. Nor can it be based on the CS-NRI if that is invalid. This can result in a failed CS/PS coordination.

(2) Dedicated PLMN is used as serving PLMN and the UE is a network sharing non-supporting UE.
The RNC selects a CS operator serving the dedicated PLMN and CS/PS coordination is thus achieved. Serving operator is kept as the UE due to the LAU in step 2 and RAU in step 3, will be registered in both the CS and the PS domain. When the UE enters Idle mode in both CS and PS domain and at a subsequent LAU/RAU the UE will change PLMN. A changed PLMN may due to handling of the IDNNS result in a change of serving operator but CS/PS coordination is achieved.
(3) Dedicated PLMN is used as serving PLMN and the UE is a supporting UE.
The RNC selects a CS operator serving the dedicated PLMN and CS/PS coordination is thus achieved. Serving operator may change when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover.
5.5.3.7
PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure
This use case is PS Handover, MOCN and combined update procedures.

5.5.3.7.1 
Description
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Figure 5.5.3.7.1-1: PS Handover, MOCN and combined update procedure
1 PS handover is performed to a sUTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.
2 UE sends a RAU Request indicating Combined RA / LA Update to target RNC, using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. The target RNC selects the SGSN that was associated with the UE at step 1. Target RNC includes the serving PLMN received in step 1 as part of RANAP signaling transport of the combined RAU Request sent to SGSN. The SGSN selects an operator for CS domain and performs CS registration at the selected MSC.

3 UE goes idle.

5.5.3.7.2 
Identified issues
No issues have been identified regarding CS /PS coordination but as the SGSN at step 1 and the RNC at step 2 does not know if the UE is network sharing supporting or non-supporting it is not possible to properly select serving PLMN.
A network sharing non-supporting UE will after step 3 change PLMN if a Dedicated PLMN was provided in step 1. Serving operator may then also change.
A network sharing supporting UE will after step 3 change PLMN if Common PLMN was provided in step 1. Serving operator may then also change.
5.5.3.8
PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
This use case is PS Handover, GWCN and non-combined update procedure.

5.5.3.8.1 
Description
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Figure 5.5.3.8.1-1: PS Handover, GWCN and non-combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.
2 UE sends a LAU Request using RRC message INITIAL DIRECT TRANSFER in which only a network sharing supporting UE includes the PLMN identity IE indicating the serving PLMN received in step 1. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an MSC serving that PLMN. Otherwise the PLMN identity IE is the Common PLMN. The GWCN MSC selects an operator.
3 UE sends a RAU Request to target SGSN. 
4 UE goes idle.

5.5.3.8.2
 Identified issues
In step 1 the target CN provides the target RNC with the serving PLMN but this is done without knowing if the UE is network sharing supporting or non-supporting. The RNC will in the UTRAN MOBILITY INFORMATION send the serving Common and Dedicated PLMN to the UE regardless of if the UE is a network sharing supporting UE or non-supporting UE, as the UE’s network sharing capability is not known to the RNC. When the RNC receives the LAU Request in step 2 it gives the following alternatives:

(1) Common PLMN is used as serving PLMN and the UE is network sharing non-supporting.
Selection of CS operator in the GWCN MSC cannot be based on the PLMN as that is commonly used. Nor can it be based on the CS-NRI if that is invalid. This can result in an incorrect CS/PS coordination.

(2) Dedicated PLMN is used as serving PLMN and the UE is a network sharing non-supporting UE.
The GWCN MSC selects a CS operator serving the dedicated PLMN and CS/PS coordination is thus achieved. Serving operator is kept as the UE due to the LAU in step 2 and RAU in step 3, will be registered in both the CS and the PS domain. When the UE enters Idle mode in both CS and PS domain and at a subsequent LAU/RAU the UE will change PLMN. A changed PLMN may due to handling of the IDNNS result in a change of serving operator but CS/PS coordination is achieved.

(3) Dedicated PLMN is used as serving PLMN and the UE is a network sharing supporting UE.
The GWCN MSC selects a CS operator serving the dedicated PLMN and CS/PS coordination is thus achieved. Serving operator may change when the UE enters Idle mode in both CS and PS domain as the operator chosen by the UE may not be the same as the serving operator chosen by the source RAN during handover.

5.5.3.9
PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
This use case is PS Handover, GWCN and with combined update procedures.

5.5.3.9.1
Description
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Figure 5.5.3.9.1-1: PS Handover, GWCN and combined update procedure
1 PS handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target PS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.

2 UE sends a RAU Request indicating Combined RA / LA Update to target RNC, using RRC message UPLINK DIRECT TRANSFER which does not convey information about a selected PLMN. The target RNC selects the SGSN that was associated with the UE at step 1. Target RNC includes the serving PLMN received in step 1 as part of RANAP signaling transport of the combined RAU Request sent to SGSN. The SGSN selects an operator for CS domain and sends information about selected operator to the MSC. The MSC performs CS registration at the selected operator.

3 UE goes idle.

5.5.3.9.2
Identified issues
No issues have been identified regarding CS /PS coordination but as the SGSN at step 1 and the RNC at step 2 does not know if the UE is network sharing supporting or non-supporting it is not possible to properly select serving PLMN.
A network sharing non-supporting UE will after step 3 change PLMN if a Dedicated PLMN was provided in step 1. The change is indicated via RRC IE IDNNS. Serving operator may then also change.
A network sharing supporting UE may after step 3 change PLMN. Serving operator may then also change.

5.5.3.10
PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
This use case is CS Handover, MOCN and non-combined update procedures.

5.5.3.10.1
Description
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Figure 5.5.3.10.1-1: CS Handover, MOCN and non-combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.

2 UE sends a RAU Request using RRC message INITIAL DIRECT TRANSFER  in which only a network sharing supporting UE includes the PLMN identity IE indicating the serving PLMN received in step 1. If the PLMN identity IE is included the RNC selects an SGSN/PS operator serving that PLMN. Otherwise the RNC uses the Common PLMN and selects SGSN /PS operator based on MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x].


3 UE goes idle.

4 UE sends a LAU Request using RRC message INITIAL DIRECT TRANSFER  in which only a network sharing supporting UE includes a selected PLMN identity. If the PLMN identity IE is included the RNC selects an MSC/CS operator serving that PLMN. Otherwise the RNC uses the Common PLMN and selects MSC/CS operator based on the MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x].
5.5.3.10.2
Identified issues

A network sharing non-supporting UE risk an incorrect CS/PS coordination at step 2 until step 4 as the operator selected for CS by source RAN may not be the same operator as selected for PS. However, after step 4 CS/PS coordination is achieved due to MOCN redirection procedure incl. CS/PS coordination in both PS domain (step 2) and CS domain (step 4).
A network sharing supporting UE may after step 3 change PLMN if the PLMN/operator chosen by the UE is not the same as the serving PLMN/operator chosen by the source RAN during handover.
5.5.3.11
PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure
This use case is CS Handover, MOCN and combined update procedures.

5.5.3.11.1
Description
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Figure 5.5.3.11.1-1: CS Handover, MOCN and combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.

2 UE sends a RAU Request using RRC message INITIAL DIRECT TRANSFER  in which only a network sharing supporting UE includes the PLMN identity IE indicating the serving PLMN received in step 1. If the PLMN identity IE is included the RNC selects an SGSN/PS operator serving that PLMN. Otherwise the RNC uses the Common PLMN and selects SGSN/PS operator based on MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x].

3 UE goes idle.

4 UE sends a RAU Request indicating Combined RA / LA Update with IMSI Attach to target RNC using RRC message INITIAL DIRECT TRANSFER in which only a network sharing supporting UE includes a selected PLMN identity. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an SGSN serving that PLMN. Otherwise the RNC uses the Common PLMN and selects SGSN/PS operator based on the NRI sent by the UE and provided to the UE in step 2. The SGSN selects an MSC and performs CS registration at the selected MSC.

5.5.3.11.2
Identified issues
A network sharing non-supporting UE risk an incorrect CS/PS coordination at step 2 until step 4 as the operator selected for CS handover by source RAN may not be the same operator as selected for PS. However, after step 4 CS/PS coordination is achieved due to combined registration.

A network sharing supporting UE may after step 3 change PLMN if the PLMN/operator chosen by the UE is not the same as the serving PLMN/operator chosen by the source RAN during handover.
5.5.3.12
PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
This use case is CS Handover, GWCN and non-combined update procedures.

5.5.3.12.1
Description
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Figure 5.5.3.12.1-1: CS Handover, GWCN and non-combined update procedure
1 Handover is performed to a shared UTRAN network. Source RAN selects the target CS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.

2 UE sends a RAU Request to target RNC using RRC message INITIAL DIRECT TRANSFER in which only a network sharing supporting UE includes a selected PLMN identity IE. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an SGSN serving that PLMN. Otherwise the PLMN identity IE is the Common PLMN. SGSN selects a PS operator.

3 UE goes idle.

4 UE sends a LAU Request using RRC message INITIAL DIRECT TRANSFER in which only a network sharing supporting UE includes a selected PLMN identity IE. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an SGSN serving that PLMN. Otherwise the PLMN identity IE is the Common PLMN. MSC selects a CS operator.

5.5.3.12.2
Identified issues
A network sharing non-supporting UE risk an incorrect CS/PS coordination at step 2 until step 4 as the operator selected for CS handover by source RAN may not be the same operator as selected by the GWCN SGSN for PS. However, after step 4 CS/PS coordination may be achieved by coordinating the operator selection done in the GWCN SGSN in step 2 with the operator selection done in the GWCN MSC in step to 4

A network sharing supporting UE may after step 3 change PLMN if the PLMN/operator chosen by the UE is not the same as the serving PLMN/operator chosen by the source RAN during handover.
5.5.3.13
PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
This use case is CS Handover, GWCN and combined update procedures.
5.5.3.13.1
Description
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Figure 5.5.3.13.1-1: CS Handover, GWCN and combined update procedure
1 Handover is performed to a UTRAN network supporting broadcasting of multiple PLMN list. Source RAN selects the target CS operator and sends Handover Required (Target Network Identifier) to source core node. Source core node requests the target CN to establish handover resources in target RAN and target core node. Target RNC sends UTRAN MOBILITY INFORMATION, including serving PLMN, to the UE.

2 UE sends a RAU Request using RRC message INITIAL DIRECT TRANSFER in which only a network sharing supporting UE includes the PLMN identity IE indicating the serving PLMN received in step 1. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an SGSN serving that PLMN. Otherwise the PLMN identity IE is the Common PLMN. The target RNC selects and SGSN. Target RNC includes the serving PLMN received in step 1 as part of RANAP signaling transport of the RAU Request sent to SGSN. SGSN selects a PS operator.

3 UE goes idle.

4 UE sends a RAU Request indicating Combined RA / LA Update with IMSI Attach to target RNC using RRC message INITIAL DIRECT TRANSFER in which only a supporting UE includes a selected PLMN identity. If the PLMN received in the PLMN identity IE is a Dedicated PLMN the RNC selects an SGSN serving that PLMN. Otherwise the PLMN identity IE is the Common PLMN. The target RNC selects the SGSN where the UE is PS-registered and sends the RAU Request to the SGSN. SGSN selects an MSC and performs CS registration.

5.5.3.13.2
Identified issues
A network sharing non-supporting UE risk an incorrect CS/PS coordination at step 2 until step 4 as the operator selected for CS handover by source RAN may not be the same operator as selected for PS. However, after step 4 CS/PS coordination is achieved due to combined update registration procedure.

A network sharing supporting UE may after step 3 change PLMN if the PLMN/operator chosen by the UE is not the same as the serving PLMN/operator chosen by the source RAN during handover.

>>>>>>>>>>>>>> Next change <<<<<<<<<<<<<<<<<<<
6.x
Summary of identified issues

	5.5.1 PLMN selection at handover to GERAN based on UE capability
	No issues have been identified

	5.5.2 PLMN selection at handover from E-UTRAN to UTRAN based on UE capability
	No issues have been identified

	5.5.3.2 PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.3 PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure
	No issues have been identified
Risk of change of serving PLMN

	5.5.3.4 PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.5 PLMN selection at concurrent CS and PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
	No issues have been identified
Risk of change of serving PLMN

	5.5.3.6 PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.7 PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure
	No issues have been identified
Risk of change of serving PLMN

	5.5.3.8 PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
	Risk for incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.9 PLMN selection at PS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
	No issues have been identified
Risk of change of serving PLMN

	5.5.3.10 PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, non-combined update procedure
	Temporarily incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.11 PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, MOCN, combined update procedure.
	Temporarily incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.12: PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, non-combined update procedure
	Temporarily incorrect CS/PS Coordination
Risk of change of serving PLMN

	5.5.3.13: PLMN selection at CS handover from UTRAN/GERAN to UTRAN, based on UE capability, GWCN, combined update procedure
	Temporarily incorrect CS/PS Coordination
Risk of change of serving PLMN










There is a risk of change of serving PLMN and operator in the following scenarios:












>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
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