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Introduction

Supporting mobility between various heterogeneous access networks is one of the goals as stated by the WID for 3GPP system architecture evolution. One of the key aspects is also to ensure service continuity during the mobility, especially between IP CAN (I-WLAN) and 3GPP PS domain. IMS is the fabric for providing multi-media services for 3GPP systems. In previous meetings, there have been several proposals for providing for IP sessions between various RATs. One aspect that has not been discussed is the associated mobility in the IMS domain that would result. In this contribution, we provide an overview of the different mobility scenarios while considering the IMS domain also.
Discussion
We outline the various scenarios of Inter-RAT mobility for IMS sessions.  An IMS session has two anchor points: the data anchor point (the General GPRS Support Node (GGSN) or the Packet Data Gateway (PDG)) and the visited IMS control anchor point (the Proxy-CSCF). In the scenarios described we make a distinction between home network and home IMS domain. While both of them can be owned by the same operator, it is not required to be so. Depending on which anchor points change, we obtain different scenarios.  The following table outlines the various scenarios:

	Scenarios
	Change in Data Anchor Point?
	Change in Visited IMS control anchor point?
	Comments

	Scenario 1
	Yes
	No
	Occurs typically in Intra-PLMN handover

	Scenario 2
	Yes
	Yes
	Occurs typically in Inter-PLMN handover

	Scenario 3
	No
	Yes
	Useful for IMS load-balancing scenarios

	Scenario 4
	No
	No
	N/A


Table 1: Outline of various scenarios in IMS session mobility

Scenario 1: Scenario 1 captures the situation when a change in data anchor points occurs while the visited IMS control anchor point remains the same as shown in Figure 1. In other words, the visited IMS domain remains the same during the mobility and that the Proxy-CSCF does not change. A most common example of this scenario is a change in access technology within the same visited IMS domain. When the PLMN and IMS core are owned by the same operator, this would typically occur in an Intra-PLMN handover. The sub-scenarios under this scenario are:

1. Home GGSN <–> Home PDG handovers: For example, this scenario occurs when the user moves from the PS domain to I-WLAN domain with the PDG being selected in the home network or vice-versa

2. Visited PDG <–> Visited GGSN handover with the PDG and GGSN being served by the same visited IMS domain

3. Visited PDG <–> Visited PDG handover with both the PDGs in the same visited IMS domain

4. Visited GGSN <– >Visited GGSN handover with both the GGSNs in the same visited IMS domain

5. Home PDG <–>Visited GGSN: Such a case can arise when the IMS service is offered by a third party that offers the same Proxy-CSCF to the home PDG and visited GGSN. However such cases are rare.

6. Home GGSN <–> Visited PDG: Such a case can arise when the IMS service is offered by a third party that offers the same Proxy-CSCF to the home GGSN and visited PDG. However such cases are rare.

It is instructive to note that sub-scenario 1 is the most common scenario. However, other scenarios cannot be precluded from the discussion.
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Figure 1: Scenario 1

Scenario 2: Scenario 2 captures a situation when a change in the data anchor point is accompanied by a change in the visited IMS control anchor point as shown in Figure 2. In other words, either the GGSN or the PDG changes with a corresponding change in the Proxy-CSCF. In the case when the PLMN operator also operates an IMS core, this scenario typically occurs in an Inter-PLMN handover. The sub-scenarios under this scenario are:

1. Home PDG <-> Home GGSN: For example, this scenario occurs when a mobile moves from an I-WLAN domain to a PS domain (and vice-versa). However in this case, the Proxy-CSCF is also changed due to operator policy or load balancing or connectivity issues. 

2. Visited GGSN/PDG –> Visited/Home GGSN/PDG: This situation occurs when a mobile roams from one visited network to another with the new GGSN/PDG in the home/visited network 

3. Home GGSN -> Visited PDG: For example this scenario occurs when the mobile moves from the PS domain to I-WLAN domain with no PDG in the home network.
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Figure 2: Scenario 2

Scenario 3: Scenario 3 captures a situation where there is no change in the data anchor point but there is a change in the visited IMS control access point. One of the primary inducers of such a situation would be load-balancing techniques that would wish to move sessions across Proxy-CSCF for better performance of Proxy-CSCFs. 

Scenario 4: Scenario 4 stands for situations where there is no mobility either in the data anchor point or in the visited IMS control anchor point. Hence this scenario is not applicable for this discussion.
Conclusions 
Scenario 1 (mobility only in data anchor point and not P-CSCF) and Scenario 2 (mobility of both data anchor and P-CSCF) require careful consideration for providing seamless mobility to IMS sessions. In scenario 1, the impact of mobility between the data anchor points on the IMS sessions in terms of routing SIP control messages to the Proxy-CSCF needs to be studied carefully to ensure seamless mobility. In Scenario 2, mobility management (e.g. context transfer) between visited IMS control anchor points need to be considered in addition to the impact of mobility between the data anchor points. 
We propose to add the discussion of the above scenarios to TR 23.882 for IMS session mobility across radio access technologies. Further new mobility solutions should address Scenarios 1 and 2 explicitly to ensure mobility for IMS sessions. 
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