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Abstract of the contribution: In this paper, an enhanced architecture with a single gateway controller is proposed as solution to key issue 1.
Introduction

In SA2#111 meeting, the architectural assumptions as well as the baseline architectures were agreed for this study. In this contribution, an enhanced architecture is proposed as solution to key issue 1. This enhanced architecture is intended to work for all possible scenarios covered by the two baseline architecture figures of the TR (shown below).
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Figure 4.2-1: S-GW, P-GW, TDF and their reference points
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Figure 4.2-2: S-GW, P-GW (single gateway configuration option), TDF and their reference points.
Discussion
The following design principles were applied to derive an enhanced architecture:

· Regardless of the scenario, the existing functional entities S-GW, P-GW and TDF should be split into a control plane entity (CPE) and a user plane entity (UPE) with a new control interface between them.
· All existing interfaces (illustrated in the baseline architecture) are inherited by either a CPE or a UPE. All control plane interfaces are provided by a CPE, while all user plane interfaces are provided by a UPE.
· The number of CPEs and UPEs should be minimized.

· A single CPE for the gateway functionality (i.e. SGW and PGW functionality) should be sufficient and this CPE should not change during the lifetime of a PDN connection.

The following three alternatives have to be supported:

1. Combined SGW/PGW functionality for 3GPP access only

[image: image3.emf] 

SGi  

S12  

Operator's IP   Services  

(e.g. IMS, PSS etc.)  

S11  

S1 - U  

S4  - C  

Sd  

Gy    Gz   

Gyn  

Gzn  

S 4 - U  

Dash ed   line   -   control plane interface  

S olid   line  -   user   plane interface  

SGi  

G x    

C ontrol plane   gateway  

C ontrol plane   TDF  

U ser plane   TDF  

S 18  

S 19  

U ser plane   gateway  


Figure 1: Alternative for combined SGW/PGW with 3GPP access only

Alternative 1 reflects the combined SGW/PGW for 3GPP access only. The CPE gateway provides the control plane functionality of a combined S-GW and P-GW, while UPE gateway provides the user plane functionality of a combined S-GW and P-GW. The CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.
This alternative is applicable to non-roaming and roaming with local breakout scenarios.
2. PGW functionality
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Figure 2: Alternative for PGW functionality 
In alternative 2, CPE gateway provides the control plane functionality of P-GW, while the UPE gateway provides the user plane functionality of P-GW. The CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.
This alternative is applicable in the following scenarios:

· Roaming with home routed traffic (HPLMN part);

· UE connected via non-3GPP access (both non-roaming and roaming scenarios);

· UE connected via Gn/Gp SGSN (both non-roaming and roaming scenarios);

· Legacy S-GW exists in the network.
3. SGW functionality
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Figure 3: Alternative for SGW functionality 
In alternative 3, CPE gateway provides the control plane functionality of S-GW, while the UPE gateway provides the user plane functionality of S-GW.

This alternative is applicable in the following scenarios:

· Roaming with home routed traffic (VPLMN part);

· Legacy P-GW exists in the network.
While the above analysis indicates the need for 3 different architecture alternatives, it should be possible to design the enhanced architecture in such a way that every alternative can be realized with the same CPEs and UPEs. Such an enhanced architecture is illustrated as following:
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Figure 4: Single gateway controller architecture and interfaces
The CPE gateway can detect the required alternative and provide the necessary control plane functionality of S-GW, P-GW or combined S-GW and P-GW. The UPE gateway performs the corresponding user plane functionality based on the instructions received from the CPE gateway. In case TDF functionality is required, the CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.
Proposal
It is proposed to capture the following texts into TR 23.714.
Start of Change
6
Solutions
Editor's Note: This clause will contain solutions for the identified key issues.

6.1
Solutions to key issue 1
6.1.1
Solution X – Single gateway controller
6.1.1.1
Architecture
The following solution is based on two design principles: a) a minimized number of nodes and b) control plane gateway which does not change during the lifetime of a PDN connection.
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Figure 6.1.1.1-1: Single gateway controller architecture and interfaces
The CPE gateway can detect the required alternative and provide the necessary control plane functionality of S-GW, P-GW or combined S-GW and P-GW. The UPE gateway performs the corresponding user plane functionality based on the instructions received from the CPE gateway. In case TDF functionality is required, the CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.
6.1.1.2
Architecture alternatives for different scenarios
6.1.1.2.1
Alternative 1
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Figure 6.1.1.2.1-1: Alternative for combined SGW/PGW with 3GPP access only

Alternative 1 reflects the combined SGW/PGW for 3GPP access only. The CPE gateway provides the control plane functionality of a combined S-GW and P-GW, while UPE gateway provides the user plane functionality of a combined S-GW and P-GW. The CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.

This alternative is applicable to non-roaming and roaming with local breakout scenarios.

6.1.1.2.2
Alternative 2
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Figure 6.1.1.2.2-1: Alternative for PGW functionality 
In alternative 2, CPE gateway provides the control plane functionality of P-GW, while the UPE gateway provides the user plane functionality of P-GW. The CPE TDF provides the control plane functionality of TDF, while UPE TDF provides the user plane functionality of TDF.

This alternative is applicable in the following scenarios:

· Roaming with home routed traffic (HPLMN part);

· UE connected via non-3GPP access (both non-roaming and roaming scenarios);

· UE connected via Gn/Gp SGSN (both non-roaming and roaming scenarios);

· Legacy S-GW exists in the network.
6.1.1.2.3
Alternative 3
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Figure 6.1.1.2.3-1: Alternative for SGW functionality 
In alternative 3, CPE gateway provides the control plane functionality of S-GW, while the UPE gateway provides the user plane functionality of S-GW.

This alternative is applicable in the following scenarios:

· Roaming with home routed traffic (VPLMN part);

· Legacy P-GW exists in the network.
End of Change
3GPP
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