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1. Introduction

This paper presents a smooth migration solution by reusing Iu and Gn interfaces in the Evolved Packet Core Network. This is aimed at combining MME, UPE, Inter AS Anchor and GSN function entities in one node (i.e. ACGW), which enables inter-working (thus smooth migration) with UTRAN via Iu interface and GPRS core network via Gn interface.
2. Discussion
2.1 Architecture with combined ACGW
Figure1 denotes the architecture with converged ACGW which has the following characteristics:
1. The converged ACGW has MME, UPE, Inter AS Anchor and GSN function entities.
2. GSN function entity in ACGW provides Iu and Gn interfaces for inter-working with pre-SAE/LTE system.
3. S3, S4 and S5 become internal interfaces in ACGW which will simplify and accelerate future work from both standardization and implementation perspective. 
4. From UTRAN’s perspective, ASGW is a SGSN and thus provides complete Iu interface functionalities including Iu-Flex. 
5. Load Sharing between SGSN and ACGW are possible by using Iu-flex mechanism. If 2G/3G UE and hybrid UE access UTRAN, RNC will select SGSN or ACGW for the UE. 
6. Gn interface between GPRS and ACGW is only used during inter-RNC handover, in which case the source/target RNC has Iu interface to ACGW while the target/source RNC doesn’t have Iu interface to ACGW and there is no Iur interface between these two RNCs. The red lines in figure1 denote the handover via Gn interface.
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Figure1: Architecture with combined ACGW
Note: If operator has no pre-SAE/LTE system or the pre-SAE/LTE system is withdrawn (referring to figure4), GSN function entity should be removed.

This architecture has the following advantages:

1. Minimum impact on pre-SAE/LTE system: 
The Iu and Gn provided by GSN in ACGW ensure that there is no impact on pre-ASE/LTE system. And the ACGW inter-works with pre-SAE/LTE system with thorough compatibility.
2. Efficient handover between UTRAN and LTE-RAN: 
Because handover between UTRAN and LTE-RAN is intra-ACGW handover, it is more efficient than handover via S3 interface in figure 4.2-1 of TR23.882.
3. Common tracking solution which may be used to reduce signalling due to idle mode mobility between LTE-RAN and UTRA/GSM.
UTRAN and LTE-RAN interconnect ACGW in parallel which enables one common tracking area covering UTRAN cells and LTE cells. Note: In 2G/3G system, one routing area may cover GERAN cells and UTRAN cells.

4. Smooth migration from 2G/3G to SAE/LTE system.
Next section describes how to migrate smoothly from 2G/3G to SAE/LTE system.

Note:  Because the S3, S4 and S5 interfaces become internal interfaces in ACGW, they require no standardization work and thus simply/accelerate the future work on both standardization and implementation.

2.2 Smooth Migration by ACGW

Figure2 is pre-SAE/LTE system, i.e. 2G/3G system.


[image: image2]
Figure2: pre-SAE/LTE system

The smooth migration step 1: 
The operator starts deploying SAE/LTE system with 2G/3G system still on the spot. In this case, ACGW inter-works with pre-SAE/LTE system via Iu and Gn interfaces. The Iu interface between UTRAN and ACGW provides efficient handover and load sharing between SGSN and ACGW using Iu-flex mechanism. 
Note: Iu-flex should avoid UE re-distribution between SGSN and ASGW.
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Figure3: Step 1 of Smooth Migration
The smooth migration step 2:
With the SAE/LTE system widely spreading and the pre-SAE/LTE system falling away step by step, , SAE/LTE system covers all the area and we have the following architecture.
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Figure4: Step 2 of Smooth Migration
4. Proposal

Because smooth migration protects investment on the existing UMTS network, smooth migration to SAE/LTE is in no doubt required and should be studied. A key issue “Smooth Migration” is proposed to be included in TR 23.882.
It is proposed to add the text below to the 3GPP TR 23.882.
*******************************************************Start of Changes*************************************************
7.x
Key Issue Smooth Migration

7.x.1
Description of Key Issue – Smooth Migration

The smooth migration from UMTS to the Evolved System is very important for the operators, who have already deployed the UMTS networks, because it protects the existing investment on the UMTS network. 
Therefore, to achieve the smooth migration, several criteria are required:

A. The interwork of pre-SAE/LTE system and SAE/LTE system is required. And this interworking should minimize the impacts on the pre-SAE/LTE system.

B. The handover mechanism between pre-SAE/LTE system and SAE/LTE system should be compatible to the existing handover mechanisms in the current pre-SAE/LTE system.

7.x.2
Solution for key issue –Smooth Migration
7.x.2.1
Alternative solution A

Figure 7.x-1 denotes the architecture with converged ACGW, which combines MME, UPE, and Inter AS Anchor and GSN function entities in one node.

It has the following characteristics:

1. The converged ACGW has MME, UPE, Inter AS Anchor and GSN function entities.
2. GSN function entity in ACGW provides Iu and Gn interfaces for inter-working with pre-SAE/LTE system.
3. S3, S4 and S5 become internal interfaces in ACGW which will simplify and accelerate future work from both standardization and implementation perspective. 
4. From UTRAN’s perspective, ASGW is a SGSN and thus provides complete Iu interface functionalities including Iu-Flex. 
5. Load Sharing between SGSN and ACGW are possible by using Iu-flex mechanism. If 2G/3G UE and hybrid UE access UTRAN, RNC will select SGSN or ACGW for the UE. 
6. Gn interface between GPRS and ACGW is only used during inter-RNC handover, in which case the source/target RNC has Iu interface to ACGW while the target/source RNC doesn’t have Iu interface to ACGW and there is no Iur interface between these two RNCs. The red lines in figure1 denote the handover via Gn interface.

Note: If operator has no pre-SAE/LTE system or the pre-SAE/LTE system is withdrawn in smooth migration, GSN function entity in ACGW should be removed.
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Figure7.x-1: Architecture with combined ACGW

Figure 7.x-2 and 7.x-3 illustrate one deployment scenario to achieve smooth migration.

The smooth migration step 1: 
The operator starts deploying SAE/LTE system with 2G/3G system still on the spot. In this case, ACGW inter-works with pre-SAE/LTE system via Iu and Gn interfaces. The Iu interface between UTRAN and ACGW provides efficient handover and load sharing between SGSN and ACGW using Iu-flex mechanism.
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Figure 7.x-2: Step1 of Smooth Migration

The smooth migration step 2:
With the SAE/LTE system widely spreading and the pre-SAE/LTE system falling away step by step,  SAE/LTE system covers all the area and we have the following architecture.
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Figure 7.x-3: Step 2 of Smooth Migration

7.x.2.1
Alternative solution B

It is FFS.

……

7.x.3
Impact on the baseline CN Architecture

……

7.x.4
Impact on the baseline RAN Architecture

……

7.x.5
Impact on terminals used in the existing architecture
……

********************************************************End of Changes*************************************************
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