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This document describes the relationship between the multiple PDN connection approach and the single PDN connection approach for LIPA and proposes to specify both.
1. Introduction

As a key functionality for the mobile operators who do not have their own backhaul, two categories of solutions for Local IP Access (LIPA) have been proposed in SA#72. The main principles of both categories of solution are summarized in TR 23.830 v0.4.1. The main ideas of the solutions are presented as below.

Solution 1: Two-PDN connection approaches. A local PDN connection is used for local IP access to the Internet/home based network. The LIPA traffics are identified by a local APN and are offloaded at the H(e)NB. Therefore, a UE will establish multiple PDN connections. Multiple IP addresses are allocated for these PDN connections, one is from the core network and others are from local APNs.
Solution 2: Single-PDN connection approaches. The IP address is allocated by the core network. The traffics to the Internet/home based network may be routed and forwarded without travelling through the core network by the H(e)NB which has NAT functionality.
2. Discussions
Our view is that the “two-PDN connection” solution, which may be effective due to the flexibilities of multiple PDN connections, is a long term solution. There are many normative steps to be done to make the approach complete. Some of the specification may be able to be completed in R9 but some may not be completed until R10. In contrast, the “single-PDN connection” solution requires much less standardization effort. Therefore, the solution can be finished in R9. This is illustrated in Figure 1.
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Figure 1:  Timelines for the two solutions

Conclusion 1: The two-PDN connection solution is a long term solution. 
1) The underline architecture baseline is still not clear. Whether local S-GW or SGSN should be included are still not determined at present.
2) The relations between local and core network S-GW(SGSN), PDN GW(GGSN) are not clear. In addition, the interfaces between H(e)NBs and other network elements such as MME shall also be considered.
3) The selection among multiple PDN connections has not been well addressed yet. The applications in UE need to select the appropriate PDN connection according to some policies. What the policy should be like and how these policies are configured shall be settled. Moreover, the selection among multiple IP addresses of a host is a topic still under progressing in IETF.

4) The solution dose not support legacy UEs which are not capable on multiple PDN connection.
5) A lot of normative loads are ahead.  Those interfaces such as S11, SGi etc need to be identified and their functionalities shall be defined.
Based on above analysis, it can be seen that the two-PDN connection solution leads to complicated H(e)NB architectures (more expensive H(e)NB!!!) and heavy load of normative work. Therefore, the solution may be started in R9 and completely finished in R10. We support the work in the view that this is the trend of mobile network (flatter architecture and multiple connections), and would also like to contribute the work.
Conclusion 2: The single-PDN connection solution shall be adopted in R9.
1) Support of simple UEs. There is no need for UE to support multiple PDN connections. No change is required for UE to achieve LIPA functions.
2) All the techniques are off the shelf, such as routing, NAT, etc. Therefore, the complexity of the H(e)NB in this solution is much less than the two-PDN connection solution from the implementation point of view.
3) There is little normative work to be done for the usage of the solution. Such normative work lies in, e.g., paging IDLE mode UEs. Another possible work may be the configuration of the routing or QoS policy.
Therefore, we support to specify both solutions from R9 on and complete the single PDN connection approach in R9.
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