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1. Introduction

This contribution proposes a starting point for a solution to support local IP access.
Terminology used in this paper:

Home Node: A generic term referring to the set of logical entities collocating with a HNB/HeNB 
2. Principles

2.1 IP addressing for Local IP access

In order for the UE to communicate with entities within the local network, a UE IP point of attachment needs to exist at the Home Node. This implies that a SGi-like reference point is terminated at the Home Node . This SGi-like reference point is used only for Local IP Access traffic and therefore is referred as L-SGi in the rest of the paper. 

Providing a L-SGi reference point at the home node can be achieved in 2 ways:

1. Assigning the UE an IP address for the locally routed traffic from the Home Node, i.e., providing a new IP address to the UE for Local IP Access traffic.
2. Equipping the Home Node with packet filtering and NAT like functions which multiplexes and de-multiplexes the Local IP Access traffic and the EPC routed traffic at the Home Node, i.e., using the IP address assigned to the UE by an EPC PDN GW and separating the traffic to be routed locally in the Home Node.
The architecture solution further studied in this paper focuses on option 1. 
2.2. Assigning the UE an IP address for Locally Routed Traffic
In order to assign the UE an IP address for locally routed traffic, the Home Node needs to support the following functions:

· UE IP address allocation;
· DHCPv4 (server and client) and/or DHCPv6 (client, relay and server) functions; and

· Neighbor discovery, etc. as defined in RFC 4861.
In the EPS the above functions are located at the PDN GW as defined in 23.401. 
In order to maximize the reuse of the existing EPS design a subset of a PDN GW entity should be placed within the Home Node. This subset of PDNGW functions is referred in this paper by term Local PDN Gateway (L-PGW). This is also in line with the fact that PDN GW is the only entity which terminates a SGi reference point in EPS; modeling the home node which terminates the L-SGi with an entity called L-PGW helps maintaining the same reference model we have in 23.401 and 23.402.

Note that the L-PGW does not implement all functions and does not terminate all the reference points described in 23.401 and 23.402 for a PDN GW. For example it does not provide any HA or LMA functionality.  
The same principles apply to IP functions in the PS for a GGSN.

2.3 Local Serving Gateway

In the 23.401 architecture PDN GW connects to the E-UTRAN and to MME via a Serving GW. To reuse the 23.401 logical architecture for the L-PGW, also a Local SGW (L-SGW) should locate within the Home Node. Except for its existence as a logical entity between the PDN GW and EUTRAN/MME, any of the specific Serving GW functions required within the Home Node are FFS. It is also FFS whether the existence of the L-SGW needs to be visible to the EPC.
3. Proposal

The following changes are proposed to TR 23.830 v0.2.1.
* * * First Change * * * *
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

L-GGSN
Local Gateway GPRS Support Node

L-PGW
Local PDN Gateway

L-SGW
Local Serving Gateway
* * * Next Change * * * *
6 Architectural issues and solutions

6.x
Local IP access support 

6.x.1     Description

6.x.2
Solution 1: Separate IP address for Local IP Access traffic

Home Node: A generic term referring to the set of logical entities collocating with a HNB/HeNB. 
6.x.2.1 
Principles

-
For Local IP Access traffic the Home Node assigns a local IP address for the UE

-
For (E)PC routed traffic the IP address is assigned by the GGSN/P-GW in the operator’s core network.
-
Local IP access is enabled by placement of some of the functionality of the GGSN or the P-GW and S-GW for the locally routed traffic inside the Home Node:

-
The GGSN function within Home Node is referred as the Local GGSN (L-GGSN).
-
The PDN GW function within Home Node is referred as the Local PDN GW (L-PGW).

-
The Serving GW function within Home Node is referred as the Local Serving GW (L-SGW). 
Editor’s Note: Not all functions defined for the GGSN/PGW/S-GW are required in the L-GGSN/L-PGW/L-SGW. The complete list of functions required is FFS.

6.x.2.2 Architecture Reference Model
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Figure 6.x.2.2-1. Architecture Diagram for Local IP access based on 23.060 
Editor’s Note: Architecture diagram for local IP access based on 23.060 assumes direct tunnel.
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Figure 6.x.2.2-2. Architecture Diagram for Local IP access based on 23.401 
Open Issues

-
Whether the L-GGSN/L-SGW function is visible to the SGSN/MME in the (E)PC

-
How the existence of Local IP Access traffic is visible to SGSN/MME.
-
Interfaces between Home Node & (E)PC for bearer management of the Local IP Access traffic. 

-
E.g. whether a Gn like interface between the L-GGSN and SGSN is required.

-
E.g. whether a S11 like interface between the L-SGW and MME is required or whether the S1-MME could be enhanced to support this function.
-
Whether Gx or/and Gxx interfaces to support Dynamic QoS for locally routed traffic are required to be terminated at the Home Node
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