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Abstract of the contribution: This document analyze the common and different aspects of the two approaches for LIPA, i.e., Gn/Gp and NAT solutions.
1. Introduction
There are two types of solutions for LIPA, i.e., local PDN solution (e.g., Gn/Gp [1]) and NAT solution [2]. This contribution summarizes the principles of the NAT solution and compared with local PDN solutions. 

2. Discussions

2.1
Descriptions of the NAT solution
The events of NAT solutions are summarized as below to compare with the local PDN solution [3].
1) A LIPA indicator is used to indicate that LIPA is enabled when a new IP bear is established in a CSG cell.

2) The network (MME/SGSN) will check whether LIPA is enabled for the UE in the CSG cell upon subscription data in HLR/HSS and the operator’s policy.

3) The public IP address of P-GW/GGSN is sent to H(e)NB for paging purpose when the LIPA is validated. This may not needed if the UE is assigned as a static global unique IP address (e.g., an IPv6 IP address).
4) The H(e)NB investigates the PDCP packets and offload the traffics per operator’s policy (e.g., based on destination IP address). 
5) When H(e)NB receives a downlink LIPA packet it does not know how to deliver (e.g. when the UE is in idle mode, or when the UE has left to a non-CSG cell), it tunnelled the packet to the P-GW/GGSN and the P-GW/GGSN delivers it as Non-LIPA traffic.
2.2
Compare the NAT Solution with Local PDN Solutions
For both type of solutions, the LIPA function is established start from new established sessions. Reviewing the 5 events in 2.1 steps 1)-3) needs normalization work of the network. Among them, 1) and 2) is almost the same for local PDN solutions. For local PDN solutions (e.g., Gn/Gp solution), the following two normalization work shall be done in addition to the direct tunnel support:
1) The SGSN shall be provided with the the serving cell’s CSG ID and the IP address(es) for GTP control plane for LIPA.
2) The UE and the network shall select appropriate APN for LIPA, e.g., SGSN shall select proper GGSN for LIPA and non-LIPA bears. 
2.3
Conclusions
From the discussions above, it can be seen that there are common modifications on core network to implement LIPA function. The major modifications for the NAT solutions are a subset of the modifications required by local PDN solutions. This provides possibilities that two steps of updating the network, i.e., update to support NAT solution at the early stage and then support local PDN solution in the next.

3. Proposals

The following changes are proposed to the LIPA TR 23.8xy
Start Change 1
5.x
Solution x - Local IP Access at H(e)NB by NAT
5.x.1
Applicability

This solution applies to Home Base Station both for 3G and LTE.
5.x.2
Architectural principles

The following architectural principles apply to the single PDN connection/context case supporting LIPA function.

•
UEs are only required to activate one PDN connection/context for LIPA and Non-LIPA traffic.

•
H(e)NB has the ability to drag/insert the LIPA traffic from/into PDP context/bearers per operator’s policies (e.g., destination address).
•
There is a NAT inside H(e)NB to ensure returning LIPA traffic reaches H(e)NB despite topologically incorrect source address

•
The MME/SGSN shall decide whether LIPA is allowed for a bearer in a CSG depending on the subscription data and operator policy and indicate that together with the P-GW/GGSN address to the H(e)NB
•
When H(e)NB receives a downlink LIPA packet it does not know how to deliver (e.g. when the UE is in idle mode, or when the UE has been handovered to a non-CSG cell), it tunnelled the packet to the P-GW/GGSN after NATTing the packet and the P-GW/GGSN delivers it as Non-LIPA traffic.
Pre-Rel9 UEs that support single PDN connections can simultaneously access LIPA and Non-LIPA.

The H(e)NB shall be able to disable LIPA for roaming users.

The H(e)NB shall be able to disable LIPA for or non-CSG users in the case of hybrid mode.
Start Change 2
6.x
Evaluation of Solution x
The features of the NAT solution are summarized as the following.
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 local PDN type solutions from the implementation point of view. The operator needs not to deploy additional APNs
3) There is less normative work to be done for the usage of the solution. Such normative work lies in, e.g., paging IDLE mode UEs.
4) The service mobility is FFS.
End of Changes
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