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Abstract of the contribution: The contribution discusses the possibility for a single gateway controller as solution to key issue 1.
Introduction

The single gateway configuration option is defined in 23.401 since Rel-8 and therefore also documented as one of 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.

It should be ensured that the enhanced architecture that is currently developed as solution to key issue 1 works for all possible scenarios covered by the above two figures, i.e. also for the single gateway configuration option. 
Discussion
A control and user plane separation for the single gateway configuration option would have the following advantages in addition to the benefits of separating the standalone S-GW/P-GW:

· The number of CP gateways and UP gateways can be minimized: a single CP gateway functionality (i.e. a combination of SGW and PGW functionality) should be sufficient and a single UP gateway functionality may be sufficient as long as it is not located too close to the RAN nodes (e.g. city or district level).
· As the CP gateway functionality does not need to change during the lifetime of a PDN connection, some of the efforts related to the establishment/termination of control plane interfaces as well as the context transfer can be saved.

The following variant of the separated architecture allows the support of a combined SGW/PGW configuration option. The CP gateway provides the control plane functionality of a combined S-GW and P-GW, while UP gateway provides the user plane functionality of a combined S-GW and P-GW. In addition, the CP and the UP gateway support the interfaces to legacy SGW, SGSN, S4-SGSN as well as to the non-3GPP access. The CP TDF provides the control plane functionality of TDF, while UP TDF provides the user plane functionality of TDF. 


[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  

Solid   line  -   user   plane interface  

S2a - U  

S2b - U  

SGi  

S6b   

G n /Gp - C  

G n /Gp - U  

G x    

C ontrol plane   gateway  

C ontrol plane   TDF  

U ser plane   TDF  

S xd  

S xc  

S5 / S8 - C  

S5 / S8 - U  

S2b - C  

S2a - C  

U ser plane   gateway  


Figure 1: Separated architecture supporting combined SGW/PGW 

The Sxd reference point is a combination of the Sxa and Sxb when the UE is connected to a combined SGW/PGW user plane gateway. Otherwise, the Sxd reference point represents the Sxb.
The CP gateway decides based on the interface it receives the PDN connection establishment or UE mobility related signaling on whether a combined SGW/PGW functionality can be provided for this UE. If not, the CP gateway behaves like a PGW-C. The UP gateway is selected and instructed accordingly and will therefore provide either user plane functionality of a combined S-GW and P-GW or P-GW user plane functionality only.    
Proposal
It is proposed to capture the following text in the Annex of TR 23.714 together with a note in section 6.1 Solutions to key issue 1.
Start of Change
6.1.1.1 
Overview

This solution proposes the functionalities that should be part of user plane and control plane parts of S-GW, P-GW and TDF. Figure 6.1.1.1-1 shows the potential architecture with split control plane and user plane functions. 
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Figure 6.1.1-1: Split architecture.
Editor’s note: Whether the interfaces to the charging systems (i.e. Gy, Gz, Gyn, Gzn) are terminated in the control plane or user plane function is FFS. 

NOTE:
A variant of this architecture for the support of a combined SGW/PGW configuration option is described in Annex X.

Start of new section
Annex X: Solution variants
X.1
Variants for solution 1 of key issue 1: Separated architecture supporting combined SGW/PGW configuration option
X.1.1
Architecture
The following variant to solution 1 of key issue 1 (documented in section 6.1.1) 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 X-1: Separated architecture supporting combined SGW/PGW configuration option
This variant of the separated architecture allows the support of a combined SGW/PGW configuration option. The CP gateway provides the control plane functionality of a combined S-GW and P-GW, while UP gateway provides the user plane functionality of a combined S-GW and P-GW. In addition, the CP and the UP gateway support the interfaces to legacy SGW, SGSN, S4-SGSN as well as to the non-3GPP access. The CP TDF provides the control plane functionality of TDF, while UP TDF provides the user plane functionality of TDF.

The Sxd reference point is a combination of the Sxa and Sxb when the UE is connected to a combined SGW/PGW user plane gateway. Otherwise, the Sxd reference point represents the Sxb.
The CP gateway decides based on the interface it receives the PDN connection establishment or UE mobility related signaling on whether a combined SGW/PGW functionality can be provided for this UE. If not, the CP gateway behaves like a PGW-C. The UP gateway is selected and instructed accordingly and will therefore provide either user plane functionality of a combined S-GW and P-GW or P-GW user plane functionality only.

End of Change
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