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Abstract of the contribution: This contribution discusses the importance of local breakout and proposes an Inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout.
Introduction
Another contribution of China Mobile(S2-062102-The Clarification of intra Evolved 3GPP System seamless mobility) has clarified the intra Evolved 3GPP System seamless mobility and indicates that inter MME/ UPE/3GPP ANCHORs handover should be supported. There are two types of traffic models (local break and without local breakout) after inter MME/ UPE/3GPP ANCHORs handover, which are shown as Fig.1. 
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Fig.1 Two types of traffic models after inter MME/ UPE/3GPP ANCHORs handover
This contribution discusses the importance of local breakout, and proposes an inter MME/ UPE/3GPP ANCHORs handover solution with local breakout.

In this document, MME, UPE and 3GPP ANCHOR is simplified shown together as “MME/UPE/3GPP ANCHOR”. But it should be noted that solutions described below are also applicable in case of eventual MME-UPE-3GPP ANCHOR separation.

The Importance of Local Breakout
When Evolved 3GPP Systems are deployed widely, local breakout will become very important. Let us image such a scenario as below.
1) Some services require “always online”, such as MSN, Presentation, PoC and so on.

2) Evolved 3GPP System provides large numbers of real-time services and non real-time services. Many user-to-user services will be provided. 

CS domain and the services provided by it fade away.
3) Many UEs need keep themselves at the state of LTE Active 

Use “always online” services


Reduce set up time for real-time services.
4) In the future users may keep their terminals on even at night


Some users may use download services (such as newspaper, MMS or video) at night for less expenses and higher speed.

5) There are many MME/UPE/3GPP ANCHORs and regional areas(When S1 Flex is deployed within a regional area to enlarge the scope of intra MME/UPE/3GPP ANCHOR handover) within one operator’s network.

For example, if an operator deploys Evolved 3GPP System in China, about thirty regional areas may be defined in the first phase. But the quantity of regional areas may exceed one hundred as the network expanded. The quantity of MME/UPE/3GPP ANCHORs may exceed to 500 correlatively . 
6) Lots of users keep their terminals on during long-distance travels by train or bus

For example, there are about millions of Chinese people keep their mobile phone on around the clock while they are travelling in the Golden Week holidays(Such as the Spring Festival and the National Day). 

So local breakout shall be possible in LTE Active mode otherwise the UE may always be attached to the first MME/UPE/3GPP ANCHOR unless the UE turns off, which would cause the problems below:
1) Route detour and resource waste.


We can suppose there are one million mobile users are forced to route detour and 2.5 percent of them have the actual traffic synchronously. If one actual traffic is 10 Megabits on average, there will be the 250 Gigabits bandwidth wasted totally because of the absence of local breakout. 

2) Service performance degrade (long-distance impact on delay and packet loss and so on) 


Take China for example, assumed there have one user A in Beijing and one user B in Guangzhou which are in communications. When user A travel to Guangzhou and call user B, the delay caused by route detour will be increased at least 50ms (RTT from Beijing to Guangzhou + one MME/UPE/3GPP ANCHOR’s precess delay).
From the analysis above, besides the functions of route optimization, performance enhancement, and resources saving, the local breakout can provide other benefit as well. 
1) Reduce the complexity of MME/UPE/3GPP ANCHOR


Inter MME/UPE/3GPP ANCHORs Handover can be handled by SAE anchor which reuse the anchor function between 3GPP access system and non-3GPP access system. 

2) Reduce the possibilities of single point failure


If SAE anchor uses Mobile IP to handle the inter MME/UPE/3GPP ANCHORs Handover with local breakout, there may be only control traffic passing through the SAE anchor.  While the first MME/UPE/3GPP ANCHOR serves as the anchor for inter MME/UPE/3GPP ANCHORs Handover, both control traffic and user traffic have to pass through MME/UPE/3GPP ANCHOR. The possibilities of single point failure of the SAE anchor may be reduced accordingly.
Based on the analysis above, local breakout should be support in LTE Active mode, especially for large-scale networks.
An inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout we are about to propose is shown in the next section.
An Inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout

The architecture of the solution is shown as Fig.2.
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Fig.2 The architecture of the Inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout
Key points of the solution:

1) The mechanism to handle the inter MME/UPE/3GPP ANCHORs Handover is based on Mobile IP 

The MIP-based mechanism should be consistent with the mobility mechanism between 3GPP access system and non-3GPP access system. It can be based on MIPv4 with FA-CoA/Co-CoA, MIPv6, Proxy MIP or DSMIPv6.
2) SAE Anchor provides the HA function
3) MME/UPE/3GPP ANCHOR provides the FA/AR function
4) UEs support Mobile IP functions
The advantages of the solution:
1) Advantages of local break out

a) Route optimization
b) Service performance enhancement
c) Resources saving
2) Reuse the SAE anchor’s mobility function
3) Reduce the possibilities of single point failure of MME/UPE/3GPP ANCHOR
The disadvantages of the solution is FFS
Proposal

The proposal of this document is based on another contribution (S2-062102-The Clarification of intra Evolved 3GPP System seamless mobility). 

*******************************************************Start of Changes******************************************
7.18.3
Inter MME/UPE/3GPP ANCHORs Handover 
7.18.3.1
Description

Inter MME/UPE/3GPP ANCHORs handover handles handover and provides services continuity between multiple MME/UPE/3GPP ANCHORs. If S1 Flex are deployed within a regional area to enlarge the scope of intra MME/UPE/3GPP ANCHOR handover, inter MME/UPE/3GPP ANCHORs handover mechanism can be enhanced to provide Handover between multiple regional areas.
Note: Local breakout in LTE active mode is importance for route optimization, performance enhancement and resources saving and should be supported. 
7.18.3.2
An Alternative Inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout 
The architecture of the solution is shown as Fig.2.
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Fig.2 The architecture of the Inter MME/UPE/3GPP ANCHORs Handover Solution with Local Breakout

Key points of the solution:

5) The mechanism to handle the inter MME/UPE/3GPP ANCHORs Handover is based on Mobile IP 


The MIP-based mechanism should be consistent with the mobility mechanism between 3GPP access system and non-3GPP access system. It can be based on MIPv4 with FA-CoA/Co-CoA, MIPv6, Proxy MIP or DSMIPv6.

6) SAE Anchor provides the HA function
7) MME/UPE/3GPP ANCHOR provides the FA/AR function
8) UEs support Mobile IP functions
The advantages of the solution:

4) Advantages of local break out

a) Route optimization

b) Service performance enhancement

c) Resources saving

5) Reuse the SAE anchor’s mobility function
6) Reduce the possibilities of single point failure of MME/UPE/3GPP ANCHOR
The disadvantages of the solution is FFS.

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