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1. Introduction
In the last RAN3-SA2 joint meeting in Montreal, two architectures for LTE have been presented as shown in Figure B1 and B2 (excerpt from [1]). 
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Comparing both architectures, the evolved packet core in architecture B1 has to be very heavy incorporating all the legacy protocol stacks of 3G SGSN, GGSN in addition to the new functionality needed for the evolved system. This will impede the introduction of new innovative technologies into LTE. In addition, considering the current GGSN deployment, the number of evolved packet core nodes in architecture B1 will be too small that longer delay is expected and it will be vulnerable to single point of error. Moreover, we think that R3 interface in architecture B1 will introduce lots of change in the RNC to delay the deployment of the LTE system. Thus we prefer architecture B2, especially with a flat structure that consists of only two nodes, i.e., ‘ENB’ and ‘EGGSN’. Hence, from now on, the focus is mainly on the architecture B2.

 In Figure B.2, inter-AS MM entity is considered to deal with all the inter system handover. Thus there is no difference between within 3GPP handover and handover between EUMTS and non-3GPP system. But, unlike the handover with non-3GPP systems, LTE requirements for the handover to and from UTRAN and GERAN are clearly given in section 8.3 in [2] as follows:
- Less than 300ms interruption time for real-time services

- Less than 500ms interruption time for non real-time services.

Considering the above requirements and the migration from UMTS to EUMTS, although the general inter-AS MM can be one solution, the tight handover between UMTS and EUMTS is required as we did for GSM to UMTS migration. 

In this document, Samsung proposes some of the basic principles for the handover between UMTS and EUMTS.
2. Discussion
2.1 Scope of this document
  In this document, we consider the architecture shown in Figure-B.2. As shown in the figure, EUMTS consists of EGGSN and ENB. Note that we exclude inter-AS MM in EUMTS. The UE is considered to have multi-RAT capability, i.e., UE can attach to EUMTS and UMTS. In the following discussions, we assume the handover situation where a UE moves between UMTS and EUMTS systems in connected mode.
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Figure 1. LTE Architecture for handover
2.2 Aspects to be considered

2.2.1 Triggering of handover

  Two options are possible for the triggering of the handover. 

  - Network triggers the handover (MAHO – mobile assisted handover)
  - Mobile triggers the handover
In current inter-RAT HO between UMTS and GSM system, network initiates the handover, i.e., handover procedure is triggered by the source RNC (or BSC) based on the measurement report from the UE. But in current inter-RAT HO between UMTS and 2G-GPRS, mobile request handover after moving to the target system. Although the latter is simpler than the former, it introduces longer interruption time. Considering the real time services such as VoIP should be delivered by the EUMTS, mobile triggered handover is not desirable. Thus we propose to use MAHO for inter-RAT handover between UMTS and EUMTS. 
Proposal: MAHO is preferred.

2.2.2 Change of IP address (anchor point)
In current UMTS system, IP address of a UE is allocated by the GGSN. Likewise, in EUMTS system, the corresponding core network node (EGGSN) will allocated the IP address of a UE. Thus in the non-connected mode, if a UE moves to the new system, it is expected to be allocated a new IP address. Normally, MIP based solutions can be candidates to solve this problem, but considering rather tight handover requirements, MIP alone will not be able to deliver the required interruption time. 

Thus we think that change of IP address is not desirable at least during handover of a connected mode UE for service continuity. To prevent the IP address change during handover, it is proposed that the node which has allocated the IP address to the UE before handover (i.e., GGSN or EGGSN) remains as an anchor point during handover.
Proposal: IP address should not be changed during handover.
2.2.3 Interfaces between UMTS and EUMTS
In the previous section (2.2.2), the anchor point can be GGSN in UMTS to EUMTS handover and EGGSN in EUMTS to UMTS handover. To enable the proposal in the previous section, an interface between the anchor and the other system is inevitable.

There are two possibilities to connect the anchor (EGGSN or GGSN) to the other system.

1. anchor connected to the RAN

2. anchor connected to the CN

In the first solution, we will have to introduce a new interface such as R3 in Figure B1. As stated earlier, this new interface in the UTRAN or GERAN will introduce a huge change in the RNCs or BSCs and this will impede the deployment of LTE system. Even though a legacy Iu interface is reused for connecting RNC and EGGSN, because current RNC has no functionality to change SGSN in connected mode UE, this functionality has to be loaded in all the related RNC to enable inter-RAT handover. This will lead to almost the same problems as new interface will introduce.
On the other hand, in the second solution, because the inter-connection is independent of the RAN, all the changes needed are made on the SGSN and/or GGSN. Thus it will be much easier to deploy without changing the UTRAN/GERAN nodes. One more benefit of interconnection in the CN level is that it will be universal for UTRAN and GERAN, i.e., regardless of UMTS or GSM, the inter-RAT handover can be performed in the same way. Thus, it is proposed to have an interface between UMTS CN and ECN.
Proposal: Interface between UMTS CN and ECN is preferred.
2.2.4 Minimise the impact on the legacy UMTS system
Considering the migration from UMTS to EUMTS, it is obvious that the impact on the legacy UMTS system due to inter-RAT handover should be minimised. To enable this, EGGSN can emulate the functionalities of the old nodes during handover.

Depending on which node EGGSN emulates, the handover performance can be different.

1. EGGSN emulates RNC.

In this option, EGGSN is connected to the 3G SGSN via Iu interface. Because 3G core does not know UE already has an IP address, it will reallocate another IP address for the UE. Thus duplicate IP and MIP based solution is not evitable. In addition, for handover to 2G, EGGSN has to be equipped with a Gb interface which is a big burden for the EGGSN.
2. EGGSN emulates CN.

In this option, EGGSN is connected to the 3G and 2G core via Gn interface. Depending on the direction of handover, EGGSN can act as the SGSN or GGSN. For example, in case of handover from EUMTS to UMTS, EGGSN can take the role of GGSN and can be connected to the SGSN. In the other direction, EGGSN can take the role of SGSN and can be connected to GGSN. In this manner, IP address does not change during the handover without introducing many changes to the legacy systems.
Proposal: ECN emulate the SGSN and GGSN functionalities and existing Gn interface is used for ECN and UMTS CN interfaces.
3. Conculsion

In this document, we propose some principles for inter-RAT handover between UMTS and EUMTS. Considering all the proposals in section 2 into account, the overall LTE architecture for inter-RAT handover will look like Figure 3.
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Figure 3. Proposed LTE Architecture for handover

Samsung proposes RAN WG3 to consider the proposals as one of the basic inputs for the on-ward LTE discussion. 
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Figure-B.2


			Inter-AS MM: Inter-Access-System Mobility Management





			PCRF2: Evolved Policy and Charging Rules Function








			Gi+ : Gi with added Inter-AS mobility support


			Wi+ : Wi with added Inter-AS mobility support
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