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1
Introduction

This PCR describes a number of scenarios for PS handover and for each scenario analyse is done if there can be seen any risk for incorrect CS/PS Coordination. 
The scenarios are done for MOCN or GWCN, DTM or Non-DTM and combined or not combined update procedures. The scenarios are valid for non-supporting UEs and for network not broadcasting multiple PLMN list.
GERAN and UTRAN are combined in the same figures and by that it is not possible to use the correct signalling names but still the functional principles are followed.
2
Proposal

The following scenarios are proposed to be included in TR 23.704.

>>>>>>>>>>>>>> Start of change <<<<<<<<<<<<<<<<<<<
5.2
PS Handover to UTRAN/GERAN Scenarios
5.2.1
GERAN MOCN, non-DTM, no combined update procedures

This scenario is PS Handover, non-DTM, MOCN and no combined update procedure. The Scenarios are valid for non-supporting UEs and for network not broadcasting multiple PLMN list.
5.2.1.1
Description
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Figure 5.2.1.1-1
PS Handover to shared GERAN network, non-DTM, MOCN, no combined update procedure

1. PS handover is performed to a shared GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target BSS and Target SGSN.

2. UE sends a RAU Request to target SGSN. (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a.

3. UE goes idle.

4. The UE sends a Location Update Request to the target BSS. 
Pool Centric: The target BSS selects CS operator using MOCN redirection procedure incl. CS/PS coordination as specified in TS 23.251 [x].
Operator Centric: The target BSS selects target MSC based on coordinated NRI. If the NRI is not coordinated the target BSS selects CS operator using MOCN redirection procedure incl. CS/PS coordination. After this step no RAU will be performed as no RA change has occurred.
5.2.1.2
Identified issues

Pool Centric:
Risk for incorrect CS/PS coordination as operator selection is made independently in the PS domain by source RAN (step 1a) and in the CS domain by target BSS (step 4b).

Even if a RAU is performed after step 4 (due to changed RA) no CS/PS coordination will be done as no MOCN redirection procedure will be triggered in the PS domain as the UE is already registered in an SGSN in the shared network.

There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change.

Operator Centric:

Risk for incorrect CS/PS coordination as operator selection is made independently in the PS domain by source RAN (step 1a) and in the CS domain by target BSS (step 4b).

Even if a RAU is performed after step 4 (due to changed RA) no CS/PS coordination will be done as no MOCN redirection procedure will be triggered in the PS domain as the UE is already registered in an SGSN in the shared network.

For uncoordinated NRIs, there will be CS/PS uncoordinated users. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.

5.2.2
Pool Centric: PS Handover to GERAN with no DTM support, user is SGs registered in the target network, no change of MSC pool
In this case the target network is GERAN without DTM. The source network is EUTRAN. The UE is SGs registered to operator A and the target cell belongs to the registered MSC pool. In the PS domain there is a change of pool. The signalling flow is valid only for a target MOCN. Only non-combined update procedures are used, i.e. the Gs is not used in the target network.
The UE has done attach to operator A in a non-shared network or in a shared network in which the UE is a “supporting UE”. This is the source network. In the signalling flows there is a MSC A1 and MSC A2, which are MSCs of operator A. The MSC B denotes an MSC of the partner operator B. The UE is assumed to be registered to MSC A1 in source network. The target MSC is MSC A2 when there is a change of pool in CS domain and MSC A1 when there is no change of pool. The same analogy applies to the PS domain but the source node is MME A1.
5.2.2.1
Description
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Figure 5.2.2.1-1
PS Handover to GERAN with no DTM support, user is SGs registered in the target network, no change of MSC pool using the pool centric approach for CS/PS coordination. 

1. PS Handover is performed to operator A. The associated RAU is sent on the same signalling connection to the same operator as the handover. 
2. PS session ends.

3. The UE performs a LAU and the LAU is routed to operator A since the NRI was generated by an MSC of operator A as part of the SGs registration. . Since there is no change of pool, there is no CS/PS coordination initiated. 

5.2.2.2
Identified issues

There are no CS/PS coordination issues with this use case.

5.2.3
Operator Centric: PS Handover to a GERAN without DTM support, user is SGs registered in the target network
In this case the target network is GERAN without DTM. The source network is EUTRAN. The UE is SGs registered to operator A and the target cell belongs to the network in which UE is SGs registered. The CS domain and PS domain NRIs are coordinated within the target network. Hence, the NRI for CS domain is always coordinated, since UE is already SGs registered in target network. In the PS domain the source MMEC and the target NRI may be coordinated or uncoordinated. In the PS domain there is a change of pool. In the CS domain there may be a change of pool (if target cell does not belong to the SGs registered MSC pool). The signalling flow shows a target MOCN, but the results are also valid for a target GWCN. Only non-combined update procedures are used, i.e. the Gs is not used in the target network.

The UE has done attach to operator A in a non-shared network or in a shared network in which the UE is a “supporting UE”. This is the source network. In the signalling flows there is a MSC A1 and MSC A2, which are MSCs of operator A. The MSC B denotes an MSC of the partner operator B. The UE is assumed to be registered to MSC A1 in source network. The target MSC is MSC A2 when there is a change of pool in CS domain and MSC A1 when there is no change of pool. The same analogy applies to the PS domain but the source node is MME A1.
5.2.3.1
Description
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Figure 5.2.3.1-1
PS Handover to a GERAN without DTM support, user is SGs registered in the target network using the operator centric approach for CS/PS coordination.
1. PS Handover is performed to operator A. The associated RAU is sent on the same signalling connection to the same operator as the handover. 
2. PS session ends.

3. The UE performs a LAU (if necessary) and the LAU is routed to operator A since the NRI was generated by an MSC of operator A as part of the SGs registration. This thus works even if there is a change of pool in the target network.

5.2.3.2
Identified issues

There are no CS/PS coordination issues with this use case.

5.2.4
GERAN MOCN, non-DTM combined update procedures

This scenario is PS Handover, non-DTM, MOCN and combined update procedures.

5.2.4.1
Description
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Figure 5.2.4.1-1 PS Handover to shared GERAN network, non-DTM, MOCN, combined update procedures
1. PS handover is performed to a shared GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target BSS and Target SGSN.
2. (2a) The UE sends a Routing Area Update Request (Update Type) to target BSS.  (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a. Update Type indicates Combined RA/LA update. (2c) The target SGSN selects target CS operator (target MSC) and sends Location Update Request to selected target MSC.

3. UE goes idle and no additional Location Update is performed due to the combined RA/LA procedure.

5.2.4.2 
Identified issues
No risk for incorrect CS/PS coordination as operator selection is made in the PS domain by the source RAN (step 1a) followed by target SGSN selecting the CS operator in the combined update procedure (step 2c).

5.2.5
GERAN GWCN, non-DTM, no combined update procedures

This scenario is PS Handover, non-DTM, GWCN and no combined update procedure.

5.2.5.1
Description
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Figure 5.2.5.1-1 PS Handover to shared GERAN network, non-DTM, GWCN, no combined update procedure
1. PS handover is performed to a shared GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target BSS and Target SGSN. (1c) The target GWCN SGSN routes the request to the target operator based on  the Selected PLMN ID in the Forward Relocation Request message (1b).
2. UE sends a RAU Request to target SGSN. (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN/target operator as selected in step 1a.

3. UE goes idle

4. (4a) UE sends a Location Update Request to target BSS. (4b) The target BSS selects target MSC and sends the Location Update Request to the target MSC. (4c) The target GWCN MSC routes the request to CS operator based on:

i.  IMSI; or

ii.  Old LAI + Old TMSI (NRI coordination)

5.2.5.2
Identified issues
Risk for incorrect CS/PS coordination as operator selection is made independently in the PS domain by source RAN (step 1a) and in the CS domain by target MSC (step 4c).
Even if a RAU is performed after step 4 (due to changed RA) there will be no re-selection of operator in the GWCN SGSN as the UE is already registered with a valid NRI in its P-TMSI i.e. no CS/PS coordination will be done after step 4 even if the CS and PS operator selection is incorrect.
A further problem is that a UE handover from LTE may not have a valid Old LAI and Old TMSI thus preventing CS/PS coordination according to method 4ii (NRI coordination). The same issue is also valid if the UE handover from a non-NRI coordinated area or no NRI exist in handover from 2G/3G network as NRI is not mandatory in a non-pooled 2G/3G network.
5.2.6
GERAN GWCN, non-DTM, combined update procedures

This scenario is PS Handover, non-DTM, GWCN and with combined update procedures.

5.2.6.1
Description
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Figure 5.2.6.1-1 PS Handover to shared GERAN network, non-DTM, GWCN, with combined update procedures
1. PS handover is performed to a shared GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target BSS and Target SGSN. (1c) The target GWCN SGSN routes the request to the target operator based on the Selected PLMN ID in the Forward Relocation Request message (1b).
2. (2a) The UE sends a Routing Area Update Request (Update Type) to target SGSN.  (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a. Update Type indicates Combined RA/LA update. (2c) The target SGSN selects target CS operator (target MSC) and sends Location Update Request to selected target GWCN MSC. (2d) Target GWCN MSC selects operator based on “Selected CN operator” sent over Gs.
3. UE goes idle and no additional Location Update is performed due to the combined RA/LA procedure.

5.2.6.2
Identified issues
No risk for incorrect CS/PS coordination as operator selection is made in the PS domain by the source RAN (step 1a) followed by target SGSN selecting the CS operator in the combined update procedure and indicating selected operator over Gs.
5.2.7
UTRAN/GERAN MOCN, no combined update procedures

This scenario is PS Handover, DTM, MOCN and no combined update procedures.

5.2.7.1 Description
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Figure 5.2.7.1-1 PS Handover to shared UTRAN/GERAN network, DTM, MOCN, no combined update procedures
1. PS handover is performed to a shared UTRAN/GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target RNC Identifier/ Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target RNC/BSS and Target SGSN.

2. UE sends a RAU Request to target SGSN. (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a.

3. (3a) The UE sends a Location Update Request to the target BSS/RNC. 
Pool Centric: (3b) The target BSS/RNC selects CS operator using MOCN redirection procedure as specified in TS 23.251 [x].
Operator Centric: (3b) The target BSS selects target MSC based on coordinated NRI. If the NRI is not coordinated the target BSS selects CS operator using MOCN redirection procedure incl. CS/PS coordination.
4. UE goes idle and no Location Update or Routing Area Update is performed as this is already done in step 2 and step 3.

5.2.7.2
 Identified issues
Pool Centric:
Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) in step 1 and target RNC/BSS (CS operator) in step 3.
There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change.
Operator Centric:

Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) in step 1 and target RNC/BSS (CS operator) in step 3.
For the uncoordinated NRI case, there will be  CS/PS uncoordinated users. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network.
5.2.8
Pool Centric: PS Handover to UTRAN or GERAN with DTM support, user is SGs registered in the target network, no change of MSC pool
In this case the target network is GERAN with DTM or UTRAN. The source network is EUTRAN. The UE is SGs registered to operator A and the target cell belongs to the registered MSC pool. In the PS domain there is a change of pool. The signalling flow is valid only for a target MOCN. Only non-combined update procedures are used, i.e. the Gs is not used in the target network.

The UE has done attach to operator A in a non-shared network or in a shared network in which the UE is a “supporting UE”. This is the source network. In the signalling flows there is a MSC A1 and MSC A2, which are MSCs of operator A. The MSC B denotes an MSC of the partner operator B. The UE is assumed to be registered to MSC A1 in source network. The target MSC is MSC A2 when there is a change of pool in CS domain and MSC A1 when there is no change of pool. The same analogy applies to the PS domain but the source node is MME A1.
5.2.8.1
Description
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Figure 5.2.8.1-1
PS Handover to UTRAN or GERAN with DTM support, user is SGs registered in the target network, no change of MSC pool using the pool centric approach for CS/PS coordination. 

1. PS Handover is performed to operator A. The subsequent RAU is sent on the same signalling connection to the same operator as the handover. 

2. The UE performs a LAU and the LAU is routed to operator A since the NRI was generated by an MSC of operator A as part of the SGs registration. Since there is no change of pool, there is no CS/PS coordination initiated. 

5.2.8.2
Identified issues

There are no CS/PS coordination issues with this use case.

5.2.9
Operator Centric: PS Handover to a UTRAN or GERAN with DTM support, user is SGs registered in the target network
In this case the target network is GERAN with DTM or UTRAN. The source network is EUTRAN. The UE is SGs registered to operator A and the target cell belongs to the network in which UE is SGs registered. The CS domain and PS domain NRIs are coordinated within the target network. Hence, the NRI for CS domain is always coordinated, since UE is already SGs registered in target network. In the PS domain the source MMEC and the target NRI may be coordinated or uncoordinated. In the PS domain there is a change of pool. In the CS domain there may be a change of pool (if target cell does not belong to the SGs registered MSC pool). The signalling flow shows a target MOCN, but the results are also valid for a target GWCN. Only non-combined update procedures are used, i.e. the Gs is not used in the target network.

The UE has done attach to operator A in a non-shared network or in a shared network in which the UE is a “supporting UE”. This is the source network. In the signalling flows there is a MSC A1 and MSC A2, which are MSCs of operator A. The MSC B denotes an MSC of the partner operator B. The UE is assumed to be registered to MSC A1 in source network. The target MSC is MSC A2 when there is a change of pool in CS domain and MSC A1 when there is no change of pool. The same analogy applies to the PS domain but the source node is MME A1.
5.2.9.1
Description
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Figure 5.2.9.1-1
PS Handover to a UTRAN or GERAN with DTM support, user is SGs registered in the target network using the operator centric approach for CS/PS coordination.
1. PS Handover is performed to operator A. The subsequent RAU is sent on the same signalling connection to the same operator as the handover. 

2. The UE performs a LAU and the LAU is routed to operator A since the NRI was generated by an MSC of operator A as part of the SGs registration. This thus works even if there is a change of pool in the target network.

5.2.9.2
Identified issues

There are no CS/PS coordination issues with this use case.

5.2.10
UTRAN/GERAN MOCN, combined update procedures
This scenario is PS Handover, DTM, MOCN and combined update procedures.
5.2.10.1
Description
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Figure 5.2.10.1-1 PS Handover to shared UTRAN/GERAN network, DTM, MOCN, combined update procedures
1. PS handover is performed to a shared UTRAN/GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target RNC Identifier/ Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target RNC/BSS and Target SGSN.
2. (2a) The UE sends a Routing Area Update Request (Update Type) to target RNC/BSS.  (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a. Update Type indicates Combined RA/LA update. (2c) The target SGSN selects target CS operator (target MSC) and sends Location Update Request to selected target MSC.

3. UE goes idle and no additional Location Update is performed due to the combined RA/LA procedure.

5.2.10.2
Identified issues
No risk for incorrect CS/PS coordination as operator selection is made in the PS domain by the source RAN (A) followed by target SGSN selecting the CS operator in the combined update procedure (B).
5.2.11
UTRAN/GERAN GWCN, no combined update procedures

This scenario is PS Handover, DTM, GWCN and no combined update procedures.
5.2.11.1
Description
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Figure 5.2.11.1-1 PS Handover to shared UTRAN/GERAN network, DTM, GWCN, no combined update procedures
1. PS handover is performed to a shared UTRAN/GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target RNC Identifier/ Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target RNC/BSS and Target SGSN. (1c) The target GWCN SGSN routes the request to the target operator based on the Selected PLMN ID in the Forward Relocation Request message (1b).
2. UE sends a RAU Request to target SGSN. (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN/target operator as selected in step 1a.

3. (3a) UE sends a Location Update Request to target RNC/BSS. (3b) The target RNC/BSS selects target MSC and sends the Location Update Request to the target MSC. (3c) The target GWCN MSC routes the request to CS operator based on:

i.  IMSI; or

ii.  Old LAI + Old TMSI (NRI coordination)

5.2.11.2
Identified issues
Risk for incorrect CS/PS coordination as operator selection is made independently in the PS domain by source RAN (step 1a) and in the CS domain by target MSC (step 3c).

A further problem is that a UE handover from LTE may not have a valid Old LAI and Old TMSI thus preventing CS/PS coordination according to method 3ii (NRI coordination). The same issue is also valid if the UE handover from a non-NRI coordinated area or no NRI exist in handover from 2G/3G network as NRI is not mandatory in a non-pooled 2G/3G network.
5.2.12
UTRAN/GERAN GWCN, combined update procedures

This scenario is PS Handover, DTM, GWCN and combined update procedures.
5.2.12.1
Description
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Figure 5.2.12.1-1 PS Handover to shared UTRAN/GERAN network, DTM, GWCN, combined update procedures
1. PS handover is performed to a shared UTRAN/GERAN network. (1a) Source RAN selects the target PS operator and sends Handover Required (Target RNC Identifier/ Target Cell Identifier) to source SGSN/MME. Source SGSN/MME request the target CN to establish resources in the Target RNC/BSS and Target SGSN. (1c) The target GWCN SGSN routes the request to the target operator based on the Selected PLMN ID in the Forward Relocation Request message (1b).

2. (2a) The UE sends a Routing Area Update Request (Update Type) to target SGSN.  (2b) As the UE is in connected mode the RAU Request is sent to the target SGSN as selected in step 1a. Update Type indicates Combined RA/LA update. (2c) The target SGSN selects target CS operator (target MSC) and sends Location Update Request to selected target GWCN MSC. (2d) Target GWCN MSC selects operator based on “Selected CN operator” sent over Gs.
3. UE goes idle and no additional Location Update is performed due to the combined RA/LA procedure.

5.2.12.2
Identified issues
No risk for incorrect CS/PS coordination as operator selection is made in the PS domain by the source RAN (step 1a) followed by target SGSN selecting the CS operator in the combined update procedure and indicating selected operator over Gs.

>>>>>>>>>>>>>> Start of next change <<<<<<<<<<<<<<<<
6.2
Identified Issues for PS Handover
	5.2.1 GERAN MOCN, non-DTM, no combined update procedures
	Pool centric:
Risk for incorrect CS/PS coordination as operator selection is made independently in by source RAN (PS operator) and by target BSS (CS operator).
Operator centric:
Risk for incorrect CS/PS coordination as operator selection is made independently in by source RAN (PS operator) and by target BSS (CS operator).

	5.2.2 Pool Centric: PS Handover to GERAN with no DTM support, user is SGs registered in the target network, no change of MSC pool
	There are no CS/PS coordination issues with this use case.

	5.2.3 Operator Centric: PS Handover to a GERAN without DTM support, user is SGs registered in the target network
	There are no CS/PS coordination issues with this use case.

	5.2.4 GERAN MOCN, non-DTM combined update procedures
	No risk for incorrect CS/PS coordination

	5.2.5 GERAN GWCN, non-DTM, no combined update  procedures
	Risk for incorrect CS/PS coordination as operator selection is made independently by source RAN (PS operator) and by target MSC (CS operator).

A further problem is that a UE handover from LTE may not have a valid Old LAI and Old TMSI thus preventing CS/PS coordination using the NRI coordination method. The same issue is also valid if the UE handover from a non-NRI coordinated area or no NRI exist in handover from 2G/3G network as NRI is not mandatory in a non-pooled 2G/3G network.

	5.2.6 GERAN GWCN, non-DTM, combined update procedures
	No risk for incorrect CS/PS coordination

	5.2.7 UTRAN/GERAN MOCN, no combined update procedures
	Pool Centric:
Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) and target RNC/BSS (CS operator).
Operator Centric:
Risk for incorrect CS/PS coordination as operators are selected independently in source RAN (PS operator) and target RNC/BSS (CS operator).

	5.2.8 Pool Centric: PS Handover to UTRAN or GERAN with DTM support, user is SGs registered in the target network, no change of MSC pool
	There are no CS/PS coordination issues with this use case.

	5.2.9 Operator Centric: PS Handover to a UTRAN or GERAN with DTM support, user is SGs registered in the target network
	There are no CS/PS coordination issues with this use case.

	5.2.10 UTRAN/GERAN MOCN, combined update procedures
	No risk for incorrect CS/PS coordination

	5.2.11 UTRAN/GERAN GWCN, no combined update procedures
	Risk for incorrect CS/PS coordination as operator selection is made independently by source RAN (PS operator) and by target MSC (CS operator).

A further problem is that a UE handover from LTE may not have a valid Old LAI and Old TMSI thus preventing CS/PS coordination using the NRI coordination method. The same issue is also valid if the UE handover from a non-NRI coordinated area or no NRI exist in handover from 2G/3G network as NRI is not mandatory in a non-pooled 2G/3G network.

	5.2.12 UTRAN/GERAN GWCN, combined update procedures
	No risk for incorrect CS/PS coordination.







>>>>>>>>>>>>>> End of change <<<<<<<<<<<<
3GPP

SA WG2 TD


_1455534474.vsd
Target shared
RNC/BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target MOCN
MSC


Target MOCN
MSC


Target MOCN
SGSN


Target MOCN
SGSN


1. PS Handover to shared UTRAN/GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1c. PS Handover Request


1d. PS Handover Request Acknowledge


1e. Forward Relocation Response


1f. Handover Command


1g. Handover Command


1h. Handover Command Ack


1i. Handover Complete


2. Routing Area Update


2a. Routing Area Update Request


2b. Routing Area Update Request


2c. Routing Area Update Accept


2d. Routing Area Update Complete


4. UE goes idle 


3. Location Area Update 


3a. Location Area Update Request


3b. MOCN Redirect Procedure


3c. Location Area Update Accept



_1456642334.doc


3. LAU procedure to operator A







PS session ends.







PS Handover to Operator A. Routing of the RAU is based on the signaling connection and not NRI.







SGSN B







MME A1







SGSN A2







MSC B







MSC A2







MSC A1







UE







Target



RAN












_1456642408.doc


3. LAU procedure to operator A







PS session ends.







PS Handover to Operator A. Routing of the RAU is based on the signaling connection and not NRI.







SGSN B







MME A1







SGSN A2







MSC B







MSC A2







MSC A1







UE







Target



RAN












_1456642359.doc


2. LAU procedure to operator A







PS Handover to Operator A. Routing of the RAU is based on the signaling connection and not NRI.







SGSN B







MME A1







SGSN A2







MSC B







MSC A2







MSC A1







UE







Target



RAN












_1455963791.vsd
Target shared
BSS


Source
RAN


Non-supporting
UE


Target MOCN
MSC


Target MOCN
SGSN


Source
SGSN/MME


Source
MSC


Target MOCN
MSC


Target MOCN
SGSN


1. PS Handover to shared GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1c. PS Handover Request


1d. PS Handover Request Acknowledge


1e. Forward Relocation Response


1f. Handover Command


1g. Handover Command


1h. Handover Command Ack


1i. Handover Complete


2. Routing Area Update


2a. Routing Area Update Request


2b. Routing Area Update Request


2c. Routing Area Update Accept


2d. Routing Area Update Complete


3. UE goes idle 


4. Location Area Update 


4a. Location Area Update Request


4b. MOCN Redirect Procedure


4c. Location Area Update Accept



_1456642290.doc


2. LAU procedure to operator A







PS Handover to Operator A. Routing of the RAU is based on the signaling connection and not NRI.







SGSN B







MME A1







SGSN A2







MSC B







MSC A2







MSC A1







UE







Target



RAN












_1455534548.vsd
Target shared
RNC/BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target GWCN
MSC


Target GWCN
SGSN


1. PS Handover to shared UTRAN/GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1d. PS Handover Request


1e. PS Handover Request Acknowledge


1f. Forward Relocation Response


1g. Handover Command


1h. Handover Command


1i. Handover Command Ack


1j. Handover Complete


OP1


OPn


OP1


OPn


2. Routing Area Update


2a. Routing Area Update Request


2b. Routing Area Update Request


2c. Routing Area Update Accept


2d. Routing Area Update Complete


4. UE goes idle 


3. Location Area Update 


3a. Location Area Update Request


3b. Location Area Update Request


3d. Location Area Update Accept


1c. Target GWCN SGSN routes the request to target operator


3c. Target GWCN MSC routes the request to target operator



_1455534591.vsd
Target shared
RNC/BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target GWCN
MSC


Target GWCN
SGSN


1. PS Handover to shared UTRAN/GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1d. PS Handover Request


1e. PS Handover Request Acknowledge


1f. Forward Relocation Response


1g. Handover Command


1h. Handover Command


1i. Handover Command Ack


1j. Handover Complete


OP1


OPn


OP1


OPn


1c. Target GWCN SGSN routes the request to target operator


2. Routing Area Update with combined procedures


2a. Routing Area Update Request


2b. Routing Area Update Request


2f. Routing Area Update Accept


2g. Routing Area Update Complete


3. UE goes idle 


2c. Location Update Request


2e. Location Update Accept


2d. Target GWCN MSC routes the request to target operator



_1455534514.vsd
Target shared
RNC/BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target MOCN
MSC


Target MOCN
MSC


Target MOCN
SGSN


Target MOCN
SGSN


1. PS Handover to shared UTRAN/GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1c. PS Handover Request


1d. PS Handover Request Acknowledge


1e. Forward Relocation Response


1f. Handover Command


1g. Handover Command


1h. Handover Command Ack


1i. Handover Complete


2. Routing Area Update with combined procedures


2a. Routing Area Update Request


2b. Routing Area Update Request


2e. Routing Area Update Accept


2f. Routing Area Update Complete


3. UE goes idle 


2c. Location Update Request


2d. Location Update Accept



_1455534188.vsd
Target shared
BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


OP1


Target GWCN
MSC


OPn


Target GWCN
SGSN


1. PS Handover to shared GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1d. PS Handover Request


1e. PS Handover Request Acknowledge


1f. Forward Relocation Response


1g. Handover Command


1h. Handover Command


1i. Handover Command Ack


1j. Handover Complete


2. Routing Area Update


2a. Routing Area Update Request


2b. Routing Area Update Request


2c. Routing Area Update Accept


2d. Routing Area Update Complete


3. UE goes idle 


4. Location Area Update 


4a. Location Area Update Request


4b. Location Area Update Request


OP1


OPn


4d. Location Area Update Accept


1c. Target GWCN SGSN routes the request to target operator


4c. Target GWCN MSC routes the request to target operator



_1455534229.vsd
Target shared
BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target GWCN
MSC


Target GWCN
SGSN


1. PS Handover to shared GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1d. PS Handover Request


1e. PS Handover Request Acknowledge


1f. Forward Relocation Response


1g. Handover Command


1h. Handover Command


1i. Handover Command Ack


1j. Handover Complete


OP1


OPn


OP1


OPn


2. Routing Area Update with combined procedures


2a. Routing Area Update Request


2b. Routing Area Update Request


2f. Routing Area Update Accept


2g. Routing Area Update Complete


3. UE goes idle 


2c. Location Update Request


2e. Location Update Accept


2d. Target GWCN MSC routes the request to target operator


1c. Target GWCN SGSN routes the request to target operator



_1455534145.vsd
Target shared
BSS


Source
RAN


Non-supporting
UE


Source
SGSN/MME


Source
MSC


Target MOCN
MSC


Target MOCN
MSC


Target MOCN
SGSN


Target MOCN
SGSN


1. PS Handover to shared GERAN Network


1a. Handover Required


1b. Forward Relocation Request


1c. PS Handover Request


1d. PS Handover Request Acknowledge


1e. Forward Relocation Response


1f. Handover Command


1g. Handover Command


1h. Handover Command Ack


1i. Handover Complete


2. Routing Area Update with combined procedures


2a. Routing Area Update Request


2b. Routing Area Update Request


2e. Routing Area Update Accept


2f. Routing Area Update Complete


3. UE goes idle 


2c. Location Update Request


2d. Location Update Accept



