SA WG2 Temporary Document

Page 18

SA WG2 Meeting #103
S2-141755
19 - 23 May 2014, Phoenix, Arizona, USA
Source:
TeliaSonera

Title:
Impact of TMSI reallocation on CS/PS coordination for SRVCC 
Document for:
Approval
Agenda Item:
7.3
Work Item / Release:
CSPS_Coord
Abstract of the contribution:

1.
Introduction

At SA2#102, it was identified that the impact of the target CS domain making a TMSI reallocation as part of the SRVCC procedure had not been taken into account in the SRVCC procedures that can now be found (mainly) in Section  5.3 of TR23.704. This document studies the impacts of the TMSI reallocation procedure on the outcome of the SRVCC procedure and aims at removing the Editor’s Note on the issue, at least for the MOCN scenario. 
2.
TMSI reallocation during SRVCC

TS23.216 describes SRVCC and allows for a TMSI reallocation in order to update the HLR/HSS when the UE is not known in the MSC/VLR. In practice this means that the UE has ended up in another MSC/VLR than the one it was registered in. 
The TMSI reallocation is performed by the MSC that terminates the Sv interface (via the target MSC). The result of this procedure is that the UE will have a LAI/NRI combination that “points to” the MSC server terminating the Sv interface. This means that the NRI that was allocated to the UE is valid in the target network and could be reliably routed (whenever the next LAU is initiated) to the operator that served the UE during the CS part of the call. 
The signalling flow for SRVCC from EUTRAN to UTRAN/GERAN with DTM support (from Section 6.2.2.2 of TS23.216) is shown below just for information. 
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Figure 2-1: SRVCC from E-UTRAN to UTRAN with PS HO or GERAN with DTM HO support. The possible TMSI reallocation procedure has been marked with red. 
This implies that we need to revisit SRVCC scenarios and update accordingly for the cases when a UE subject to SRVCC is handled by another MSC/VLR than the one it is registered to via SGs. 
3.
Impact on SRVCC scenarios from a TMSI reallocation
3.2.1
Operator Centric: SRVCC, user is not SGs registered in the target network
Before any LAU happens, the network will have initiated the TMSI reallocation procedure (since it was not SGs registered in the target network) procedure so no CS/PS coordination will be triggered by the MSC that receives the LAU since the LAI and associated NRI was allocated by a CN operator in the shared network, the LAU will therefore be accepted. The users will thus be serviced by operator A in the CS domain. Step 4 is unchanged, but redistributes the users between the operators, and some users will therefore become CS/PS uncoordinated. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network. 

3.2.2
Operator Centric: SRVCC, user is SGs registered in the target network
Here we can distinguish two cases, (i) the SRVCC initiated CS call is handled by the same node that the UE was SGs registered to and there will be no TMSI reallocation initiated by the network, and (ii) the SRVCC initiated CS call is handled by another node than the one the UE was SGs registered to and there will be a TMSI reallocation initiated. 

So, the impacts in this scenario due to the TMSI reallocation are the following. In both case (i) and case (ii) the UE will have a valid TMSI and NRI issued by operator A when the CS call ends so when the next LAU is triggered the LAU will be routed to operator A. Thus, there is no difference in the outcome for this scenario. For the non-NRI coordinated case, there  will still be CS/PS uncoordinated users and these users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network
3.2.3
Pool Centric: SRVCC with change of MSC pool
In this scenario there is a change of pool, which means that the MSC will be different and a TMSI reallocation will therefore be performed by the target CS network. The UE will thus have a TMSI and NRI issued by operator A that is valid in the pool the anchor MSC is part of (which is the MSC that performs the TMSI reallocation) when the CS call ends.

When the CS call ends, the UE may perform a LAU (if the LAI has changed) and depending on whether it is now in the same pool or not as the MSC that issued the TMSI reallocation we have two cases, (i) if the UE is still in the same pool there will be no CS/PS coordination and the UE will be served by operator A in the CS domain, and (ii) if the UE ends the call in a new pool the LAU will trigger a CS/PS coordination. In case (i), no CS/PS coordination will be triggered since there is no change of pool. In case (ii), the change of pool triggers a CS/PS coordination in the new MSC. In case (i), the RAU results in a CS/PS coordination which means that there will be CS/PS uncoordinated users. In case (ii) there is a pool change and the users should become CS/PS coordination since the IMSI hash is used for both the CS and PS domain. 
The change is thus that if there is not a pool change during the CS call, there will be CS/PS uncoordinated users (until the next pool change).
3.2.4
Pool Centric: SRVCC, no change of MSC pool
In this scenario there is no change of pool but if the MSC/VLR handling the SRVCC call was the same as the MSC/VLR that the UE registered to there will be a TMSI reallocation, If the MSC/VLRs are the same, no TMSI reallocation is triggered. 
When the CS call ends, the UE may perform a LAU and depending on whether it is now in the same pool or not as the MSC that issued the TMSI reallocation we have two cases, (i) if the UE is still in the same pool there will be no LAU and the UE will be served by operator A in the CS domain, and (ii) if the UE ends the call in a new pool a LAU will be triggered. 

In case (i), no CS/PS coordination will be triggered since there is no LAU. In case (ii), the change of pool triggers a CS/PS coordination in the new MSC. In case (i), the RAU results in a CS/PS coordination which means that there will be CS/PS uncoordinated users. In case (ii) there is a pool change and the users should become CS/PS coordination since the IMSI hash is used for both the CS and PS domain. 

3.2.5
Operator Centric: SRVCC, user is not SGs registered
In this scenario, there is always a TMSI reallocation triggered by the target MSC since the UE does not have any context in the CS domain at all (no SGs registration). Thus, when the call ends the UE will have a valid NRI in the shared network, which means that the subsequent LAU after the CS call ends will go to the correct operator since NRIs are coordinated. 
For coordinated NRIs, the RAU will also be routed to operator A while for the non-coordinated NRI case there will be CS/PS coordination triggered and some users will be CS/PS uncoordinated. These users will stay uncoordinated since NRIs from the CS and PS domains are considered coordinated in the target network. 

3.2.6
Pool Centric: SRVCC, user is not SGs registered
In this scenario, there is always a TMSI reallocation triggered by the target MSC since the UE does not have any context in the CS domain at all (no SGs registration). There are again two cases, (i) there has been no change of pool during the CS call and no LAU follows, and (ii) there was a change of pool during the CS call and the LAU will be subjected to CS/PS coordination. 

The RAU will always be subject to CS/PS coordination, which means that in case (i) there will be some CS/PS uncoordinated users. In case (ii) the change of pool means that there is a CS/PS coordination procedure triggered in both the CS and PS domain and thus the user will actually be coordinated. 
Thus, when the call ends the UE will have a valid NRI in the shared network, which means that the subsequent LAU after the CS call ends will go operator A. For the RAU, CS/PS coordination will be triggered and there will be CS/PS uncoordinated users. These will stay CS/PS uncoordinated until the next pool change. 
3.3
Summary

From the above analysis we see that for both the operator-centric approach for non-coordinated NRIs and the pool centric approach are affected by the TMSI reallocation procedure but that the outcomes are actually not that different in the end. 
In the next section we propose updates to cover this and we also propose to remove the editor’s note on this subject.

4.
Proposal 

We propose the following changes to Section 5.3

>>>>>>>>>>>>>> First change <<<<<<<<<<<<<<<<<<<
5.3
SRVCC with SGs registration scenarios

Editor’s Note: Further studies are needed in order to ensure that the scenarios for a target GERAN with and without DTM support and target UTRAN will have the same outcome (as claimed in the current text).


5.3.1
Operator Centric: SRVCC, user is not SGs registered in the target network

In this scenario the source network is EUTRAN. The UE is SGs registered to operator A, and the target cell is not in the SGs registered network. In both the CS and the PS domain there is a change of pool between source and target network. Both CS domain and PS domain NRIs are coordinated in source and target network, or both are uncoordinated. RAN treats any provided NRI (irrespectively of its origin) as valid for routing.
We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 2. and 3. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM. With DTM or target UTRAN, and uncoordinated NRIs the UE is uncoordinated during the call. The signalling flow shows a target MOCN, but the results are also valid for a target GWCN. Only non-combined 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. The network initiates a TMSI reallocation during the ongoing call in the target network as described in TS23.216.
5.3.1.1
Description
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Figure 5.3.1.1-1: SRVCC, user is not SGs registered in the target network, using the operator centric approach for CS/PS coordination.

1
SRVCC is performed to operator A. A TMSI reallocation is performed by the serving MSC of operator A since the UE was not registered in the target network
2
The CS call ends.



With coordinated NRIs:

3
If there was a change of LAI during the CS call, the UE perform a LAU and the LAU is routed to operator A since the NRIs are coordinated. 
4
The UE performs a RAU and the RAU is routed to operator A since the NRIs are coordinated.



With non-coordinated NRIs:

3
If there was a change of LAI during the CS call, the UE perform a LAU and the LAU is routed to operator A since the NRIs are coordinated within the target network

4
CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain

5.3.1.2
Identified issues

For non-coordinated NRIs the following issues exist. 

For a target UTRAN/GERAN with DTM support, there will be CS/PS uncoordinated users during the ongoing CS call. These users will stay CS/PS uncoordinated since NRIs as assumed to be coordinated in the target network. 
For GERAN without DTM support, the PS domain in suspended during the ongoing call and the LAU and RAU happends after the CS call ends. There will be CS/PS uncoordinated users and these will stay uncoordinated since NRIs as assumed to be coordinated in the target network
In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.
5.3.2
Operator Centric: SRVCC, user is SGs registered in the target network

In this scenario 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. RAN treats any provided NRI (irrespectively of its origin) as valid for routing.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 procedures are used, i.e. the Gs is not used in the target network.

We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 1. and 2. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM or if target is UTRAN.

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. If the SRVVC call is handled by the same MSC/VLR as the UE was SGs registered to, no TMSI relocation will be triggered but if the serving MSC is different; a TMSI reallocation will be triggered.
5.3.2.1
Description
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Figure 5.3.2.1-1: SRVCC, user is SGs registered in the target network, using the operator centric approach for CS/PS coordination.

1
SRVCC is performed to operator A. If the SRVVC call is handled by the same MSC/VLR as the UE was SGs registered to, no TMSI relocation will be triggered but if the MSC is different; a TMSI reallocation will be triggered.
2
The CS call 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 or changed by operator A via the TMSI reallocation.


With coordinated NRIs:

4
The UE performs a RAU and the RAU is routed to operator A since the NRIs are coordinated.


With non-coordinated NRIs:
4
The UE performs a RAU.  CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain

5.3.2.2
Identified issues

For non-coordinated 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.   

5.3.3
Pool Centric: SRVCC with change of MSC pool

In this scenario the source network is EUTRAN. The UE is SGs registered to operator A and the target cell is not in the SGs registered CS pool. Hence, in both the CS and the PS domain there is a change of pool between source and target network. We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 2. and 3. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM. With DTM or target UTRAN, and uncoordinated NRIs the UE is uncoordinated during the call. The signalling flow is valid only for a target MOCN. Only non-combined 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. Since there is change of pool, the network initiates a TMSI reallocation during the ongoing call in the target 
5.3.3.1
Description
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Figure 5.3.3.1-1: SRVCC with change of MSC pool, using the pool centric approach for CS/PS coordination.

1
SRVCC is performed to operator A. During the call the MSC performs a TMSI reallocation for the UE using its own non-broadcasted LAI and its associated NRI.
2
The CS call ends.

3
If there was no change of LA during the CS call, the UE performs no LAU and it will be served by operator A in the CS domain. If there was a change of LA during the call,and

a. if there was no change of pool during the call, the UE performs a LAU and it is routed to operator A since NRIs are coordinated within the same pool..

b. if there was a change of pool during the CS call, the UE performs a LAU, CS/PS coordination will be triggered.
4
The UE performs a RAU. CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain

5.3.3.2
Identified issues

For UTRAN or GERAN with DTM support, there will be CS/PS uncoordinated users during the ongoing call. After the call they become CS/PS coordinated In case there was no change of pool during the CS call, there will be CS/PS uncoordinated users until the next change of pool. If there was a change of pool during the CS call, the users will be CS/PS coordinated. 

5.3.4
Pool Centric: SRVCC, no change of MSC pool

In this scenario the source network is EUTRAN. The UE is SGs registered to operator A and the target cell is in the SGs registered network. In the PS domain there is a change of pool. We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 1. and 2. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM or if target is UTRAN. The signalling flow is valid only for a target MOCN. Only non-combined 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. Although there is not a change of pool, there might be a change of MSC/VLR compared to the MSC/VLR the UE SGs registered with. If the MSC/VLRs are different, there will be TMSI reallocation triggered. 
5.3.4.1
Description
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Figure 5.3.4.1-1: SRVCC, no change of MSC pool, using the pool centric approach for CS/PS coordination.

1
SRVCC is performed to operator A. If the SRVVC call is handled by the same MSC/VLR as the UE was SGs registered to, no TMSI relocation will be triggered but if the serving MSC is different; a TMSI reallocation will be triggered.
2
The CS call ends. 

3
If there was no change of LA during the CS call, the UE performs no LAU and it will be served by operator A in the CS domain. If there was a change of LA during the call and 
a. if there was no change of pool during the call, the UE performs a LAU and the LAU is routed to operator A since the NRIs are coordinated within the same pool.There is no difference whether there was a TMSI reallocation or not. 

b. if there was a change of pool during the CS call, the UE performs a LAU and CS/PS coordination will be triggered.
4
The UE performs a RAU. CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain
5.3.4.2
Identified issues

There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change. If there was a change of pool during the CS call, the users will be CS/PS coordinated after the CS call ends. 
>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
>>>>>>>>>>>>>> Second change <<<<<<<<<<<<<<<<<<<
5.9.1
Operator Centric: SRVCC, user is not SGs registered


In this scenario the source network is EUTRAN. The UE is not SGs registered so there will be a new registration in the MSC pool of the target network. In the PS domain there is a change of pool. In the PS domain the source MMEC and the target NRI may be coordinated or uncoordinated. RAN treats any provided NRI (irrespectively of its origin) as valid for routing. We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 1. and 2. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM or if target is UTRAN. The signalling flow shows a target MOCN, but the results are also valid for a target GWCN. Only non-combined 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 MME A1 in source network. The target MSC is an MSC of operator A. In this scenario, there is always a TMSI reallocation triggered by the target MSC since the UE does not have any context in the CS domain at all (no SGs registration).
5.9.1.1
Description
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Figure 5.9.1.1-1: SRVCC, user is not SGs registered, using the operator centric approach for CS/PS coordination.

1.
SRVCC is performed to operator A. The MSC performs a TMSI reallocation for the UE using its own non-broadcasted LAI and its associated NRI.
2.
The CS call is ended.


With coordinated NRIs:

3.
a. The UE performs a LAU and the LAU is routed to operator A due to the TMSI reallocation procedure

4.
The UE performs a RAU and the RAU is routed to operator A since the NRIs are coordinated.


With non-coordinated NRIs:

3.
The UE performs a LAU and the LAU is routed to operator A due to the TMSI reallocation procedure. 

4.
The UE performs a RAU. CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain.

5.9.1.2
Identified issues

For coordinated NRIs, users will become CS/PS coordinated due to the TMSI reallocation by operator A. 
For uncoordinated NRIs, there will be CS/PS uncoordinated users. 
In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.
>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
>>>>>>>>>>>>>> Third change <<<<<<<<<<<<<<<<<<<
5.9.5
Pool Centric: SRVCC, user is not SGs registered


In this scenario the source network is EUTRAN. The UE is not SGs registered so there will be a new registration in the MSC pool of the target network. In the PS domain there is a change of pool. We assume a target GERAN without DTM in the signalling flow. With DTM, or if target is UTRAN, the RAU will take place between item 1. and 2. in the signalling flow, but the outcome of the RAU is the same. Hence, the result after the call should be the same with DTM or if target is UTRAN. The signalling flow is valid only for a target MOCN. Only non-combined procedures are used, i.e. the Gs is not used in the target network. In this scenario, there is always a TMSI reallocation triggered by the target MSC since the UE does not have any context in the CS domain at all (no SGs registration).
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 MME A1 in source network. The target MSC is an MSC of operator A. 
5.9.5.1
Description
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Figure 5.9.5.1-1: SRVCC, user is not SGs registered, using the pool centric approach for CS/PS coordination.

1.
SRVCC is performed to operator A. The MSC performs a TMSI reallocation for the UE using its own non-broadcasted LAI and its associated NRI.
2.
The CS call is ended.

3.
The UE performs a LAU and the LAU is routed to operator A due to the TMSI reallocation procedure. 
4.
The UE performs a RAU. CS/PS coordination is triggered and the users are distributed between the two operators in the PS domain.

5.9.5.2
Identified issues

There will be CS/PS uncoordinated users. They will become CS/PS coordinated at the next pool change. The operator may change.

>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
>>>>>>>>>>>>>> Fourth change <<<<<<<<<<<<<<<<<<<
6.3
Identified Issues for SRVCC with SGs registration
	5.3.1 Operator Centric: SRVCC, user is not SGs registered in the target network

(MOCN and GWCN, no combined update procedures)
	For non-coordinated NRIs the following issues exist. 

For a target UTRAN/GERAN with DTM support, there will be CS/PS uncoordinated users during the ongoing CS call.  These users will stay CS/PS uncoordinated since NRIs as assumed to be coordinated in the target network.
For GERAN without DTM support, the PS domain in suspended during the ongoing call There will be CS/PS uncoordinated users and these will stay uncoordinated since NRIs as assumed to be coordinated in the target network
In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.

	5.3.2 Operator Centric: SRVCC, user is SGs registered in the target network

(MOCN and GWCN, no combined update procedures)
	For non-coordinated 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.   



	5.3.3 Pool Centric: SRVCC with change of MSC pool

(MOCN, no combined update procedures)
	For UTRAN or GERAN with DTM support, there will be CS/PS uncoordinated users during the ongoing call. In case there was no change of pool during the CS call, there will be CS/PS uncoordinated users until the next change of pool. If there was a change of pool during the CS call, the users will be CS/PS coordinated.


	5.3.4 Pool Centric: SRVCC, no change of MSC pool

(MOCN, no combined update procedures)
	There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change. If there was a change of pool during the CS call, the users will be CS/PS coordinated after the CS call ends.


>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
>>>>>>>>>>>>>> Fifth change <<<<<<<<<<<<<<<<<<<
6.9
Identified Issues for EUTRAN to UTRAN/GERAN mobility for non-SGs registered users use case

	5.9.1 Operator Centric: SRVCC, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	
For uncoordinated NRIs, there will be CS/PS uncoordinated users during the call. These will stay uncoordinated since NRIs as assumed to be coordinated in the target network 

In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.


	5.9.2 Operator Centric: PS handover to UTRAN or GERAN with DTM support, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For both coordinated NRIs and for uncoordinated NRIs, there will be CS/PS uncoordinated users. They will stay uncoordinated since NRIs are assumed to be coordinated in the target network.

	5.9.3 Operator Centric: PS handover to GERAN with no DTM support, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For both coordinated NRIs and for uncoordinated NRIs, there will be CS/PS uncoordinated users. They will stay uncoordinated since NRIs are assumed to be coordinated in the target network.

	5.9.4 Operator Centric: Redirect and Cell reselection, user is not SGs registered

(MOCN and GWCN, no combined update procedures)
	For coordinated NRIs, there will be CS/PS uncoordinated users. They will stay uncoordinated since NRIs are assumed to be coordinated in the target network. 

For uncoordinated NRIs, there is a CS/PS coordination procedure in both domains so all users will be CS/PS coordinated. There may be a change of serving operator. In case of GWCN for the uncoordinated NRI case, if the same CN operator selection criteria are not used in target MSC and target SGSN users may become CS/PS uncoordinated.

	5.9.5 Pool Centric: SRVCC, user is not SGs registered

(MOCN, no combined update procedures)
	There will be CS/PS uncoordinated users. They will become CS/PS coordination at the next change of pool. The operator may change. 

	5.9.6 Pool Centric: PS handover to UTRAN or GERAN with DTM support, user is not SGs registered

(MOCN, no combined update procedures)
	There will be CS/PS uncoordinated users. These users will stay uncoordinated until the next pool change.

	5.9.7 Pool Centric: PS handover to GERAN with no DTM support, user is not SGs registered

(MOCN, no combined update procedures)


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

	5.9.8 Pool Centric: Redirect or Cell reselection, user is not SGs registered

(MOCN, no combined update procedures)
	The operator may change. 


>>>>>>>>>>>>>> End of change <<<<<<<<<<<<<<<<<<<
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3. a. Change of LA during the call, but no change of of pool: LAU is routed to operator A. �    b. Change of LA during the call and a change of pool: CS/PS coordination procedure distribute users between operator A and operator B.
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4. RAU procedure: CS/PS coordination procedure distributes users between operator A and operator B.
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3. a. Change of LA during the call, but no change of of pool: LAU is routed to operator A. �    b. Change of LA during the call and a change of pool: CS/PS coordination procedure distributes users between operator A and operator B.







4. RAU procedure: CS/PS coordination procedure distributes users between operator A and operator B.











Call ends







SRVCC to Operator A�(TMSI reallocation by operator A)







SGSN B







MME A1







SGSN A2







MSC B







MSC A2







MSC A1







UE







Target



RAN












_1460204816.doc


18e. Release Resources







17g. UpdateLoc







17f. TMSI Reallocation







HSS/



HLR







18d. Delete Session







19. Subscriber Location Report







GMLC







17e. Delete bearer







18a. Reloc/HO Complete







18c. Update bearer







18b. Forward Reloc Complete/Ack







SGW/PGW







9. Initiation of Session Transfer (STN-SR or E-STN-SR)







17a. Reloc/HO Complete







8a. Reloc /HO Req Ack







7a. Reloc /HO Req Ack







6b. Reloc /HO Req







5c. Reloc /HO Req







IMS







15. UE tunes to UTRAN/GERAN







10. Session transfer and update remote leg







11. Release of IMS access       leg







17d. PS to CS Complete/Ack







17c. ANSWER







14. HO from EUTRAN command







13. Handover Command







8c. Establish circuit







8b. Prep HO Resp







5a. PS to CS Req







4. Bearer Splitting







3. Handover Required







17b. SES (HO Complete)







7b. Forward Reloc Resp







5b. Prep HO Req







2. Decision for HO







12. PS to CS Resp







16. HO Detection







6a. Forward Reloc Req







Source



MME







1. Measurement reports







UE







Target



SGSN







Target



RNS/BSS







Target



MSC







MSC Server/



MGW







Source



E-UTRAN












