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1.  Introduction 

At the last SA2 ad hoc meeting in October, it has been agreed to capture alternative mobility concepts/models for “Inter access system handover between 3GPP and non 3GPP access systems” in section 7.7.3 of TR 23.882. 

So far only one solution based on Mobile IP has been captured in section 7.7.3.
This contribution proposes one alternative solution based on two mobility anchors – a global anchor in the home network and a local anchor in the visited network, which is one of the solutions currently under investigation within NEC.
2.  Discussion

The basic principle of the already discussed Mobile IP solution is to have a single mobility anchor, which is situated either in the home network or the visited network (but not both), to support 3GPP/non-3GPP inter access system handoffs. The Inter-AS MM function would provide this functionality typically in the home network. Only in case of local breakout, the mobility anchor would be located in the visited network. 

While this solution is simple (only one mobility anchor is required), it is well known that standard Mobile IP performs only suboptimal in case of long signaling delays between the mobile node (or it’s foreign agent) and the home agent (or correspondent node). Such long signaling delays would be typical in the case of roaming users, who move between access systems of a visited operator while being anchored in the home network. The problem is that Mobile IP handoff times increase proportionally with the binding update times – i.e., the time it takes to register a mobile node’s new care-of-address with the home agent [1,2].
In order to address this deficiency and also to improve scalability for Mobile IP, the most widely accepted solution is to address the mobility problem in a hierarchical fashion, whereby the mobility management is split into different parts, macromobility and micromobility. Macromobility handles handovers between two adjacent domains (e.g., different network operators), whereas micromobility handles the movements within the same domain (e.g., different access systems). A range of different protocols have been developed that are all based on this basic principle – for example, Hierarchical Mobile IP [3], Proxy Mobile IP, S-MIP [1], NETLMM [4]. 

As a result, NEC is currently also studying how a hierarchical mobility management scheme could benefit the evolved system architecture. 
To capture the basic concept as one alternative mobility solution in TR 23.882, this contribution proposes a mobility solution that is based on the concept of two mobility anchors. A global mobility anchor (GMA), which is located in the evolved packet core of the home operator, and a local mobility anchor (LMA), which is located in the evolved packet core of the operator where the UE is currently attached to (home or visited operator).

Note:
The Inter-AS MM function currently discussed within the SAE context could serve as the LMA in the visited network.

The underlying principle of this solution is to split the mobility management into two parts: a global part, which provides a fixed anchor in the home network in case of a roaming user as well as the required mobility support; and a local part, which deals with the mobility management across differ access networks of the same operator. An important property of this hierarchical solution is that the global mobility management can be terminated at the local mobility anchor. As a result, different mobility schemes/protocols can be used to provide optimal mobility management for the different parts (e.g., Mobile IP for global mobility and Proxy Mobile IP or NETLMM [5,6,7] for local mobility).

Note: 
Depending on the mobility scheme used for global mobility, the GMA may only be included in the data path for roaming UEs (for example, in the case of Mobile IP).  

The split of the mobility solution into two parts, global mobility and local mobility has the following advantages: 

· The local mobility anchor in the visited network allows for fast Inter-AS handoffs among access system operated by the same roaming provider.

· A local mobility anchor reduces the signaling delay (up to the mobility anchor point) as only “local” communication is required (i.e., long signaling delays due to communication with the home network are avoided).

· The home network does not need to get involved in the user plane handoff procedure.

· The local mobility anchor in the visited network also allows for route optimization if desired/allowed by home operator – for example, the home operator can enable/control route optimization on the granularity of service types (e.g., VoIP, Web, …), service locations (e.g., destination address) or even IP flows through policies that are enforced on the LMA in the visited network.

· The local mobility anchor in the visited network further increases flexibility for local breakout control. The home operator can enable/control local breakout on the granularity of service types (e.g., VoIP, Web), service locations (e.g., destination address) or even IP flows based on policies rules that are enforced on the LMA in the visited network; this allows, for example, to control local breakout for Web traffic in the visited network, even though the APN is terminated in the home network.

3.  Proposal

It is proposed to apply the following changes to Section 7.7 of TR 23.882. The proposed changes have been based on Version 0.7.1.
7.7
Key Issue: Inter access system handover

7.7.1
Principles and terminologies 
There are two different cases for inter access system handover in SAE. 

· Handover between 3GPP access systems: Handover between UTRAN/GERAN and the SAE/LTE 3GPP Access System.
· Handover between 3GPP and non 3GPP access systems: Handover between UTRAN/GERAN/SAE/LTE 3GPP Access System and non 3GPP radio technology including WLAN 3GPP IP access.
Note: 
It is FFS whether the same mechanism can be applied to both cases or not.
Inter-access system handover in the context of SAE is controlled by the Inter-AS MM function. This logical function is located in the Evolved Packet Core. In the case of roaming, the Inter-AS MM can be either located in the home or visited network. 

Note: 

It is FFS whether the Inter-AS MM should always be located in the visited network due to better handover performance in the roaming case.
7.7.2
Inter access system handover between 3GPP access systems (UTRAN/GERAN and SAE/LTE 3GPP access system)

7.7.2.1
Description 

Handover between 3GPP access systems maintains the UE’s established IP packet bearer service(s) during mobility between 2G/3G access and SAE/LTE 3GPP access system.
7.7.2.2
Alternative solution A 

Mobility Management Entity (MME): manages and stores UE context (for idle state:  UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. It manages handover.

User Plane Entity (UPE): terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. It relays user data between radio access system and the intersystem mobility anchor.

The SAE/LTE 3GPP Access System has an MME (FFS whether in RAN or CN). The corresponding 2G/3G MME is the SGSN. Furthermore, the SAE/LTE 3GPP access system has a UPE. The corresponding 2G/3G UPE is the SGSN or SGSN/GGSN.

The decision for initiating a handover is made by radio system entities of the source 3GPP access system.

Handover between 3GPP access systems is performed as a forward handover, i.e. the radio resources are prepared in the target 3GPP access system before the UE is commanded by the source 3GPP access system to change to the target 3GPP access system.

The handover preparation is carried out over a reference point between target and source 3GPP access system, i.e. between 2G/3G and SAE/LTE 3GPP access systems

It is FFS whether this reference point is also used to forward user data during handover or whether other mechanisms are used to avoid data loss due to handover, e.g. bi-casting by the intersystem mobility anchor.

During the handover phase or after the handover phase the user plane routing and any potential tunnelling between serving 3GPP access system and inter system mobility anchor is updated to the target 3GPP access system. The UE registers with the target 3GPP access system and the target 3GPP access system (MME) registers with the HSS.
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Figure 7.7-1: Handover between 3GPP access systems for alternative solution A
7.7.2.3
Alternative solution B 

7.7.2.4
Alternative solution C 

7.7.3
Inter access system handover between 3GPP and non 3GPP access systems

7.7.3.1
Description of key issues

The handover will be based on IP layer mechanism (e.g. Mobile IP)
7.7.3.2
Alternative solution A 

One example of IP layer solution is based on mobile IP. For example, application of Mobile IP for handover between interworking WLAN and GPRS is described in Annex E.

7.7.3.3
Alternative solution B 
The mobility solution presented here is based on the concept of two mobility anchors. A global mobility anchor (GMA), which is located in the evolved packet core of the home operator, and a local mobility anchor (LMA), which is located in the evolved packet core of the operator where the UE is currently attached to (home or visited operator).
Note:
The Inter-AS MM function currently discussed within the SAE context could serve as the LMA in the visited network.
The basic principle behind this mobility solution is to split the mobility management into two parts: a global part, which provides a fixed anchor in the home network in case of a roaming user as well as the required mobility support; and a local part, which deals with the mobility management across differ access networks of the same operator. An important property of this hierarchical solution is that the global mobility management can be terminated at the local mobility anchor. As a result, different mobility schemes/protocols can be used to provide optimal mobility management for the different parts (e.g., Mobile IP for global mobility and Proxy Mobile IP or NETLMM [4,5,6,7] for local mobility).
Note: 
Depending on the mobility scheme used for global mobility, the GMA may only be included in the data path for roaming UEs (e.g., in the case of Mobile IP).  

The split of the mobility solution into two parts, global mobility and local mobility has the following advantages: 

· The local mobility anchor in the visited network allows for fast Inter-AS handoffs among access system operated by the same roaming provider.
· A local mobility anchor reduces the signaling delay (up to the mobility anchor point) as only “local” communication is required (i.e., long signaling delays due to communication with the home network are avoided).
· The home network does not need to get involved in the user plane handoff procedure.
· The local mobility anchor in the visited network also allows for route optimization if desired/allowed by home operator – for example, the home operator can enable/control route optimization on the granularity of service types (e.g., VoIP, Web, …), service locations (e.g., destination address) or even IP flows through policies that are enforced on the LMA in the visited network.
· The local mobility anchor in the visited network further increases flexibility for local breakout control. The home operator can enable/control local breakout on the granularity of service types (e.g., VoIP, Web), service locations (e.g., destination address) or even IP flows based on policies rules that are enforced on the LMA in the visited network; this allows, for example, to control local breakout for Web traffic in the visited network, even though the APN is terminated in the home network.
The following example illustrates the interworking of global and local mobility management by means of two concrete scenarios.

Scenario 1:  UE hands off to another access networks of the same visited operator:
	Step 1
	Step 2
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	GMA:
Global Mobility Anchor (in HPLMN)
LMA: 
Local Mobility Anchor (in HPLMN or VPLMN)
	AR: 
UE’s first L3 point of attachment 
(e.g., Evolved Node B, etc.)


Scenario 2:  UE hands off to an access network of a different visited operator:

	Step 1
	Step 2
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	GMA:  Global Mobility Anchor (in HPLMN)

LMA:   Local Mobility Anchor (in HPLMN or VPLMN)
	AR: 
UE’s first L3 point of attachment 
(e.g., Evolved Node B, etc.)



7.7.3.4
Alternative solution C 
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