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This document provides some considerations for the applicability of the LIPA concept to UTRAN and E-UTRAN (macro networks) and suggests a way forward for the LIPA WID.   

1. Introduction

The concept of Local IP Access (LIPA) was initially introduced for H(e)NB to serve two main purposes: 
-
Allowing the subscriber to connect to the local home network, i.e., LIPA to the home based network; and 
-
Reducing the operator's costs by breaking out the Internet traffic directly from the H(e)NB, i.e., LIPA to the Internet. 
At the SA#44 3GPP operators have shown a strong interest to apply the concept of LIPA also to the macro network, namely UTRAN and E-UTRAN. The idea is that the Internet traffic can be routed to the Internet PDN without traversing the operator's core network. This would allow operators to save on transmission cost and to limit the capacity needed in the core network for Internet traffic.
The purpose of the document is to provide an initial evaluation of how it is possible to provide Local IP access on macro networks and how the work done for the H(e)NB can be applied to the macro network. Based on the analysis done in the first part of the paper, we identify some aspects where the LIPA WID can be refined and we propose a way forward for the SA2 work. 
2. LIPA for macro networks
When applying the LIPA concept to macro networks, it is important to understand what are the requirements for the breakout of Internet traffic and how they map to the work done so far for the H(e)NB. 

2.1. Mobility Support

One of the main aspects to consider is whether mobility needs to be supported for LIPA traffic. It is important to agree on this aspect as different requirements on this aspect may imply different architectural solutions with very different standardization impacts. 
As indicated in the LS from SA plenary, the application of LIPA to macro networks is intended to offload Internet traffic from the operator's core network primarily to save transmission costs. On the other hand any type of mobility support with IP address preservation fundamentally requires an anchor point in the network. There are really two choices for placing the anchor point in a deployment. Placing the anchor point in the core contradicts the LIPA concept as it does not allow an optimized offload of Internet traffic; and placing the anchor point near the edge, e.g., in the eNB,  will more than offset the costs saving in the core with the additional transmission costs incurred on the last hop or access backhaul links to support the anchored traffic. Therefore, the two requirements of LIPA and mobility seem to be mutually exclusive. For this reason, we believe that mobility should not be supported for LIPA traffic. This assumption will also simplify the architecture and minimize the amount of standardization work needed to support LIPA for UTRAN and E-UTRAN. For services which require mobility support Release 8 already provides a solution which is based on the allocation of a SGW/PDN-GW or SGSN/GGSN in the operator's core network. Based on these considerations the following principles can be captured.

Mobility should not be specified for LIPA traffic. If required, mobility is supported by the core network by existing methods for non-LIPA traffic.

2.2. Commonalities with H(e)NB LIPA architecture

Local IP Access to the Internet for the macro network refers to the capability of routing packets to the Internet PDN without traversing the operator's core network. From a 3GPP architecture perspective the interconnection with an external PDN is done through the Gi/Wi/SGi reference points. These reference points are terminated by GGSN-like entities and this is the main reason the current work on LIPA for H(e)NB assumes the definition of a L-GGSN or a L-PDN GW in the H(e)NB subsystem. 

All of the considerations which applied to H(e)NB carry over when we extend the concept of LIPA to macro networks. We do not see any reason why the LIPA architecture for H(e)NB and macro networks should be different in this respect. For example, in once case since for H(e)NB we have identified a L-GGSN or L-PDN GW in the H(e)NB subsystem, it seems natural to define such an entity also for macro networks. This L-GGSN or L-PDN GW should not be located in the core network, as that would defeat the purpose of LIPA. Rather, it should be in the access network, specifically at the RNCin UTRAN and the eNB in E-UTRAN.
Without going into the details of this architectural discussion (which is not the purpose of this paper), it is clear that the same architectural considerations apply equally to LIPA for macro networks and for H(e)NB. This is in line with the WID drafted at SA#44 and with the discussion in section 2.1.
A common solution for LIPA for H(e)NB and macro networks should be defined. 
Some differences may of course exist between the solution for HNB/UTRAN and HeNB/LTE due to obvious differences in the respective protocols/arhcitectures. 
3. Scope of the LIPA WID
Based on the discussion in the previous section, the scope of the LIPA WID can be further refined and focused to identify the key aspects of LIPA for Release 10 and make sure that the feature is specified in time for the interested operators.

One aspect to consider is how to document the progress of the work and the discussion on the details of the solution. As we indicated in section 2, we think that the work done for H(e)NB should be reused for LIPA for macro network and that a common solution should be defined. However we also acknowledge that there are open issues with the current solution and that need more discussion to converge into a detailed solution. For this reason, we think that a TR should be created to capture the solution details for LIPA for macro networks and H(e)NB. The TR should also capture the assumptions and open issues which have been discussed so far for LIPA for H(e)NB.  
The second aspect to discuss is how to further refine the objectives of the WID, which are not very detailed in the draft WID created by SA#44. One key aspect that should be captured in the WID is if mobility should be designed for LIPA traffic. As discussed in detail in section 2.1, the authors of this paper think that mobility should not be introduced for LIPA traffic in this WID and that standard release 8 and 9 procedures should be used with a SGW and PDN GW in the core network when mobility is required. 
The last aspect is that based on the analysis in section 2, it seems clear that there is no reason to define different LIPA architectures and procedures for H(e)NB and macro networks. There may be differences between the solutions for UTRAN/HNB and for E-UTRAN/HeNB due to the differences in the respective architecture and protocols but those should be preferably be minimized as well. 
4. Proposal

It is proposed to approve the WID on LIPA with the following changes:
· A TR will be created to capture the solution details and the progress of the work
· The Objectives of the WID are refined to indicate that:

· Mobility is not supported for LIPA traffic in this WID
· A common solution for LIPA for H(e)NB and macro networks should be defined

















































