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1. Introduction
This contribution proposes the architecture and solution of mobility management for inter access system handover between 3GPP access systems (UTRAN/GERAN and SAE/LTE 3GPP access system). This proposal follows the design principle and model proposed by the companion contributions S2-052693 and S2-052694.
This contribution also proposes the intra 3GPP access system handover (intra-UTRA and intra-EUTRA), in order to show the commonalities with that of the inter 3GPP access mobility.

2. Proposed architecture and solution for inter access system handover between 3GPP access systems
Figure1 shows our proposed network architecture for inter 3GPP access mobility management.
Note: the functional architecture assumes identical mobility management in the SAE CN which is used for handover between any radio access systems, while RAN may support different mobility management mechanisms.
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Figure 1: Handover between 3GPP access systems for alternative solution x

MME is a control plane node and Inter-AS Anchor/UPE is a transport plane node in the evolved core network. MME manages and stores UE related information (UE identities, UE mobility state, user security parameters) and resolves the serving Inter-AS Anchor/UPE when queried. It also performs authentication and authorization function.

It is assumed here that Inter-AS Anchor/UPE can be a mobility anchor point for inter 3GPP access mobility, intra access mobility, and inter 3GPP/non-3GPP access mobility.

SAE/LTE handover preparation node (S/L-hp) provides triggering function for initiating mobility management procedure in core network. It could be RAN entity or CN entity, but the details are FSS. It has interfaces with MME and Inter-AS Anchor/UPE.
SGSN- is a kind of proxy of SGSN from the viewpoint of GERAN and UTRAN, and it has interfaces with NeAS and C-BG. 
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 Inter-AS Anchor/UPE (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-AS Anchor/UPE, which is inter system mobility anchor, is updated to the target 3GPP access system. The UE may register with the target 3GPP access system and the target 3GPP access system may register with the HSS.
Comparing with solution A, the differences is that the handover preparation is carried out over a reference point between S/L-hp and SGSN-, which are different nodes from MME defined for mobility in idle mode.
Note that the migration from the current GPRS network toward the proposed architecture and the roaming support are FFS. Detail will be discussed as separate key issues.

The proposed solution can allow each access systems to initiate its specific handover procedures since SGSN-provides emulation function to the S/L-hp, i.e. SGSN- behaves as S/L-hp when UE moves between 2G/3G RAN and LTE, whereas the core network does the identical handover procedure, i.e. sending route update to Inter-AS Anchor/UPE. Thus, this proposal enables cost efficient network by having the common core network and keeping the existing UTRAN unchanged as discussed in companion contribution S2-052693 and S2-052694.
3. Proposed architecture and solution for intra LTE (and intra 2G/3G) access system handover
Figure 2 and 3 shows our proposed network architecture for intra LTE access mobility management.
Note: the functional architecture assumes identical mobility management in the SAE CN which is used for handover between any radio access systems, while RAN may support different mobility management mechanisms.
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Figure 2: Handover between LTE access systems for alternative solution x
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Figure 3: Handover between 2G/3G access systems for alternative solution x
MME is a control plane node and Inter-AS Anchor/UPE is a transport plane node in the evolved core network. MME manages and stores UE related information (UE identities, UE mobility state, user security parameters) and resolves the serving Inter-AS Anchor/UPE when queried. It also performs authentication and authorization function.

It is assumed here that Inter-AS Anchor/UPE can be a mobility anchor point for inter 3GPP access mobility, intra access mobility, and inter 3GPP/non-3GPP access mobility.

SAE/LTE handover preparation node (S/L-hp) provides triggering function for initiating mobility management procedure in core network. It could be RAN entity or CN entity, but the details are FSS. It has interfaces with MME and Inter-AS Anchor/UPE.
SGSN- is a kind of proxy of SGSN from the viewpoint of GERAN and UTRAN, and it has interfaces with MME and Inter-AS Anchor/UPE. 
The decision for initiating a handover is made by radio system entities of the source LTE (or 2G/3G) access system.

Intra-LTE (or intra-2G/3G) handover is performed as a forward handover, i.e. the radio resources are prepared in the target LTE (2G/3G) access system before the UE is commanded by the source LTE (2G/3G) access system to change to the target LTE (2G/3G) access system.

The handover preparation is carried out over a reference point between target and source LTE (2G/3G) access system.

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 Inter-AS Anchor/UPE.

During the handover phase or after the handover phase the user plane routing and any potential tunnelling between serving LTE (2G/3G) access system and Inter-AS Anchor/UPE, which is intra access mobility anchor, is updated to the target LTE (2G/3G) access system. The UE may register with the target LTE (2G/3G) access system and the target LTE (2G/3G) access system may register with the HSS.

Comparing with solution A, the differences is that the handover preparation is carried out over a reference point between S/L-hp and SGSN-, which are different nodes from MME defined for mobility in idle mode.
Note that the migration from the current GPRS network toward the proposed architecture and the roaming support are FFS. Detail will be discussed as separate key issues.
4. Proposal
It is proposed to add the following text to subclause 7.7.2.

**** Start of change ****

7.7.2.x
Alternative solution X 
This alternative solution assumes identical mobility management in the SAE CN which is used for handover between any radio access systems, while RAN may support different mobility management mechanisms.

Figure X shows our proposed network architecture for inter 3GPP access mobility management.

[image: image4.wmf] 

LTE

 

RAN

 

 

SGSN

-

 

HSS

 

SAE/LTE

 

Handover

 

Preparatio

n

 

F

unction

 

 

Inter

-

AS 

Anchor

/UPE

 

handover

 

preparation

 

registration

 

update

 

route update

 

UE

 

UE

 

radio 

access 

 

dependent bearer

 

access

 

system

 

change

 

radio 

access 

dependent bearer 

setup

 

dependent bearer setu

 

MME

 

registration

 

update

 

2G/3G

 

RAN

 


Figure 7.7-x: Handover between 3GPP access systems for alternative solution x
MME is a control plane node and Inter-AS Anchor/UPE is a transport plane node in the evolved core network. MME manages and stores UE related information (UE identities, UE mobility state, user security parameters) and resolves the serving Inter-AS Anchor/UPE when queried. It also performs authentication and authorization function.

It is assumed here that Inter-AS Anchor/UPE can be a mobility anchor point for inter 3GPP access mobility, intra access mobility, and inter 3GPP/non-3GPP access mobility.

SAE/LTE handover preparation node (S/L-hp) provides triggering function for initiating mobility management procedure in core network. It could be RAN entity or CN entity, but the details are FSS. It has interfaces with MME and Inter-AS Anchor/UPE.
SGSN- is a kind of proxy of SGSN from the viewpoint of GERAN and UTRAN, and it has interfaces with MME and Inter-AS Anchor/UPE. 
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 Inter-AS Anchor/UPE.

During the handover phase or after the handover phase the user plane routing and any potential tunnelling between serving LTE (2G/3G) access system and Inter-AS Anchor/UPE, which is intra access mobility anchor, is updated to the target LTE (2G/3G) access system. The UE may register with the target LTE (2G/3G) access system and the target LTE (2G/3G) access system may register with the HSS.

Comparing with solution A, the differences is that the handover preparation is carried out over a reference point between S/L-hp and SGSN-, which are different nodes from MME defined for mobility in idle mode.
Note that the migration from the current GPRS network toward the proposed architecture and the roaming support are FFS. Detail will be discussed as separate key issues.
**** End of change ****
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