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1. Introduction

Smooth migration is very important because it affects the definition of the SAE/LTE architecture. This paper introduces several assumptions for SAE/LTE migration and analyzes the migration steps for different operators based on these assumptions. It is proposed to initiate a new key issue to discussion the migration form pre-SAE/LTE to SAE/LTE. And all the discussion is based on the current agreed architecture in TR 23.882.
2. Discussion
2.1 Several assumptions for SAE migration
Upgrading GGSN to support UPE/3GPP Anchor is difficult;
PDCP is located in UPE. And UPE implements ciphering termination for user plane traffic and IP header compression. All these RNC functions make it difficult to update GGSN to support UPE/3GPP Anchor.
Separated SAE Anchor can be deployed before SAE/LTE;
The operator, with deployed 3GPP and non-3GPP Access Systems, may pay attention to not only the enhancement of 3GPP but also the inter-working between 3GPP and the non-3GPP. For these operators, the separated SAE anchor can be deployed to support the interworking between 3G and Non 3G Access Systems before SAE/LTE is deployed.
Deploying SAE Core with GPRS capability is an optional solution.
As a new system, SAE core (i.e. MME/UPE/3GPP Anchor) implementing the GPRS core functionalities is a feasible solution. For example, MME implements control plane of SGSN and UPE/3GPP Anchor implements user plane of SGSN/GGSN. MME/UPE/3GPP Anchor with GRPS core functionalities can be used to expand the capability of the GPRS core. This idea has been introduced in S2H060333 from Huawei.
2.2. Migration for different operator
This section mainly describes the migration from two-tunnel 2G/3G and one-tunnel 2G/3G to the SAE/LTE. 

2.2.1 Migration for the operator with two-tunnel 2G/3G

The operator has deployed two-tunnel 2G/3G, and has no desire to deploy the one tunnel. 
Note: For the operator who needs one tunnel, two-tunnel 2G/3G migrates to one-tunnel at first, and then migrates to SAE (referring to section 2.2.2 below). 
Step1: Separated SAE anchor is deployed for inter-working between 2G/3G and non-3GPP. 
      Note: If operator has no non-3GPP, this step is avoided.
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Step2 (option 1): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. 
Note: If operator has no non-3GPP, non-3GPP and SAE anchor are removed from the figure.
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Step2 (option 2): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. And, SAE core implements GPRS core functionalities, SAE core (i.e. MME, UPE/3GPP Anchor) is used to share the load of 2G/3G with SGSN/GGSN. 
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2.2.2 Migration for the operator with one tunnel 2G/3G

The operator has deployed one-tunnel 2G/3G.

Step1: SAE anchor is deployed for inter-working between 2G/3G and non-3GPP. 
      Note: If operator has no non-3GPP, this step is avoided.
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Step2 (option 1): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. 
Note: If operator has no non-3GPP, non-3GPP and SAE anchor are removed from the figure.
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Step2 (option 2): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/Anchor. And, SAE core implements GPRS core functionalities, SAE core (i.e. MME, UPE/Anchor) is used to share the load of 2G/3G with SGSN/GGSN. 
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3. Proposal

It is proposed to open a new key issue for discussing SAE/LTE migration and it is proposed to include section2.1 and section2.2 of this paper into the new key issue.
*******************************************************Start of Changes*************************************************
7.x
Key Issue – Migration from pre-SAE/LTE to SAE/LTE
7.x.1
Description of Key Issue –Migration from pre-SAE/LTE to SAE/LTE
Smooth migration is very important because it affects the definition of the SAE architecture. During TR phase, migration from pre-SAE to SAE/LTE should be analyzed clearly.

Several assumptions for migration are listed below:

1. Upgrading GGSN to support UPE/Anchor is difficult;
PDCP is located in UPE. And UPE implements ciphering termination for user plane traffic and IP header compression. All these RNC functions make it difficult to update GGSN to support UPE/3GPP Anchor.
2. Separated SAE Anchor can be deployed before SAE/LTE;
The operator, with deployed 3GPP and non-3GPP Access Systems, may pay attention to not only the enhancement of 3GPP but also the inter-working between 3GPP and the non-3GPP. For these operators, the separated SAE anchor can be deployed to support the interworking between 3G and Non 3G Access Systems before SAE/LTE is deployed.

3. Deploying SAE Core with GPRS capability is an optional solution.
As a new system, SAE core (i.e. MME/UPE/3GPP Anchor) implementing the GPRS core functionalities is a feasible solution. For example, MME implements control plane of SGSN and UPE/3GPP Anchor implements user plane of SGSN/GGSN. MME/UPE/3GPP Anchor with GRPS core functionalities can be used to expand the capability of the GPRS core. 

7.x.2
Analyse of migration steps
This section mainly describes the migration from two-tunnel 2G/3G and one-tunnel 2G/3G to the SAE/LTE. 

7.x.2.1 Migration for the operator with two-tunnel 2G/3G

The operator has deployed two-tunnel 2G/3G, and has no desire to deploy the one tunnel. 
Note: For the operator who needs one tunnel, two-tunnel 2G/3G migrates to one-tunnel at first, then migrates 
     to SAE (referring to section 2.2.2 below). 

Step1: Separated SAE anchor is deployed for inter-working between 2G/3G and non-3GPP. 
      Note: If operator has no non-3GPP, this step is avoided.
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Step2 (option 1): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. 
Note: If operator has no non-3GPP, non-3GPP and SAE anchor are removed from the figure.
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Step2 (option 2): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. And, SAE core implements GPRS core functionalities, SAE core (i.e. MME, UPE/3GPP Anchor) is used to share the load of 2G/3G with SGSN/GGSN. 
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7.x.2.2 Migration for the operator with one tunnel 2G/3G

The operator has deployed one-tunnel 2G/3G.

Step1: SAE anchor is deployed for inter-working between 2G/3G and non-3GPP. 
      Note: If operator has no non-3GPP, this step is avoided.
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Step2 (option 1): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/3GPP Anchor. 
Note: If operator has no non-3GPP, non-3GPP and SAE anchor are removed from the figure.
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Step2 (option 2): SAE/LTE is deployed. GPRS core and SAE core are coexisting. It doesn’t exclude the combined MME/UPE/Anchor. And, SAE core implements GPRS core functionalities, SAE core (i.e. MME, UPE/Anchor) is used to share the load of 2G/3G with SGSN/GGSN. 
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7.x.3 Impact on the baseline CN Architecture
GPRS core (i.e. SGSN/GGSN) supports one tunnel. GGSN/xGGSN supports MIP if the operator has non-3GPP network.
7.x.4 Impact on the baseline RAN Architecture
One tunnel is supported in RNC.
7.x.5 Impact on terminals used in the existing architecture
None
********************************************************End of Changes*************************************************
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