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Abstract of the contribution:
This document discusses deployment scenarios with a MME and a SAE GW for SAE non-roaming and roaming architectures.
1. Introduction

This contribution discusses the deployment scenarios with related entities and reference points of the SAE core network in a new section of TR 23.882. 

2. Discussion
MME is a functional entity that provides control plane anchoring for LTE including NAS signaling termination, and control for inter 3GPP access system mobility.
UPE is a functionality entity for anchoring the mobility between eNodeBs, including ciphering and header compression termination point for LTE access.
Separating the MME and UPE offers several advantages, including the following as concerned in S2-062192:

· It provides better flexibility in designing, sourcing and deploying the network.

· It provides better performance due to independent MME and UPE scalability, independent CP and UP handling, improved load sharing options, and independent design and product evolution.
· It allows reduction of UP latency without restricting the placement of the CP functionality (similar to the GPRS One Tunnel approach).
· It allows implementations with SAE and pre-SAE inter-working with co-located entities (e.g. MME and SGSN), resulting in reduced implementation effort and performance improvements.

· It expands the options in providing redundancy, failure and recovery management in the network.
Therefore, separated MME can select a UPE for the UE to establish a default bearer according to bearer related information (such as the accessed PDNs, and the proximity to an eNodeB). 
In addition to, co-located UPE/3GPP Anchor/SAE Anchor offers several advantages, including the following: 
· It provides low latency by developing a common interface (e.g. common policy and charging solution). 
· User plane traffic passes through one less node when compared with the case when the anchor entities are separated.
· It enables efficient IP address allocation and bearer mapping.
· No standardization work is needed to define a new open interface between the 3GPP Anchor and the SAE Anchor. 
· Seamless mobility and service continuity can be easily provided and managed when moving between 3GPP and non3GPP access systems.
Additional reference points for roaming scenarios (in addition to those described in clause 4.2)

S1a:     It provides access to Evolved RAN radio resources for the transport of the control plane traffic.
S1b:     It provides access to Evolved RAN radio resources for the transport of the user plane traffic. 
S6a:     It enables transfer of subscription and authentication data for authenticating user access to the evolved system (AAA interface).
S6b:     It enables transfer of subscription and authentication data information for authorizing user access to the evolved system (AAA interface).
Sx:       It enables the exchange of subscriber, security parameter, IP access context and bearer context information between the MME, and the co-located UPE and 3GPP Anchor
The figure depicts the non-roaming scenario with a MME and one SAE GW in the same network.
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* Color coding: red indicates new functional element / interface
The following figure depicts the roaming architecture by home routed traffic in case both the visited and the home networks are evolved Packet Core networks. Only the UPE and the 3GPP Anchor are in the visited SAE GW and the SAE Anchor and 3GPP Anchor for handling of 3GPP access bearers are in the home SAE GW.

[image: image2.emf]GERAN

UTRAN

Evolved RAN

SGSN

GPRS Core

MME

UPE

3GPP 

Anchor

SAE GW

Gb

Iu

S4

S3

S8

 VEPC

S1a

S1b

Sx

3GPP 

Anchor

SAE

Anchor

SAE GW

hPCRF

Op.

IP Serv.

(IMS,

PSS, etc..)

HSS

ePDG

WLAN

Accee NW

Trusted non 3GPP

IP Access

WLAN 3GPP 

IP Access

Rx+ S7

S6a S6b 

SGi

S2b

S2a

vPCRF

S7

HEPC

S9


* Color coding: red indicates new functional element / interface
The following figure depicts the roaming architecture by in case local breakout. 
[image: image3.emf]hPCRF

Op.

IP Serv.

(IMS,

PSS, etc..)

Rx+

S9

GERAN

UTRAN

Evolved RAN

SGSN

                          GPRS Core

MME

UPE

3GPP 

Anchor

SAE

Anchor

SAE GW

vPCRF

HSS

ePDG

WLAN

Accee NW

Trusted non 3GPP

IP Access

WLAN 

3GPP IP 

Access

S7

S6a

Gb

Iu

S4

S3

S6b 

SGi

S2b

                VEPC

S2a

S1a

S1b

Sx
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3. Proposal

It is proposed to add the following text to the section 4 of TR 23.882

*************************************************** Start of changes ***************************************************
4.x
Deployment scenarios
4.x.y Scenario y

4.x.y.1 conditions and principles of the deployment scenario
MME is a functional entity that provides control plane anchoring for LTE including NAS signaling termination, and control for inter 3GPP access system mobility.
UPE is a functionality entity for anchoring the mobility between eNodeBs, including ciphering and header compression termination point for LTE access.
Separating the MME and UPE offers several advantages, including the:

· It provides better flexibility in designing, sourcing and deploying the network.

· It provides better performance due to independent MME and UPE scalability, independent CP and UP handling, improved load sharing options, and independent design and product evolution.
· It allows reduction of UP latency without restricting the placement of the CP functionality (similar to the GPRS One Tunnel approach).
· It allows implementations with SAE and pre-SAE inter-working with co-located entities (e.g. MME and SGSN), resulting in reduced implementation effort and performance improvements.

· It expands the options in providing redundancy, failure and recovery management in the network.
Therefore, separated MME can select a UPE for the UE to establish a default bearer according to bearer related information (such as the accessed PDNs, and the proximity to an eNodeB). 
In addition to, co-located UPE/3GPP Anchor/SAE Anchor offers several advantages, including the following: 
· It provides low latency by developing a common interface (e.g. common policy and charging solution). 
· User plane traffic passes through one less node when compared with the case when the anchor entities are separated.
· It enables efficient IP address allocation and bearer mapping.
· No standardization work is needed to define a new open interface between the 3GPP Anchor and the SAE Anchor. 
· Seamless mobility and service continuity can be easily provided and managed when moving between 3GPP and non3GPP access systems.
· No extra coordination between 3GPP Anchor and SAE Anchor is needed 
4.x.y.2 SAE Non-roaming scenario
The figure depicts the non-roaming scenario with a MME and one SAE GW in the same network.
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* Color coding: red indicates new functional element / interface
Figure 4.x.y.2-1. Deployment in non-roaming scenario

Additional reference points for roaming scenarios (in addition to those described in clause 4.2)

S1a:     It provides access to Evolved RAN radio resources for the transport of the control plane traffic.
S1b:     It provides access to Evolved RAN radio resources for the transport of the user plane traffic. 
S6a:       It enables transfer of subscription and authentication data for authenticating user access to the evolved system (AAA interface).
S6b:       It enables transfer of subscription and authentication data information for authorizing user access to the evolved system (AAA interface).
Sx:        It enables the exchange of subscriber, security parameter, IP access context and bearer context information between the MME, and the co-located UPE and 3GPP Anchor
4.x.y.3 SAE Roaming scenario - home routed traffic
The figure depicts the roaming architecture by home routed traffic in case both the visited and the home networks are evolved Packet Core networks. Only the UPE and the 3GPP Anchor are in the visited SAE GW and the SAE Anchor and 3GPP Anchor for handling of 3GPP access bearers are in the home SAE GW.
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* Color coding: red indicates new functional element / interface
Figure 4.x.y.3-1. Deployment in home routed traffic roaming scenario

4.x.y.4 SAE Roaming scenario - Local Breakout

The figure depicts the roaming architecture by in case local breakout. 
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* Color coding: red indicates new functional element / interface
Figure 4.x.y.4-1. Deployment in local breakout roaming scenario
*************************************************** End of changes ***************************************************
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