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Abstract
This contribution introduces a standalone L-GW architecture variant with collocated S-GW/SGSN, which supports LIPA/SIPTO based on Rel-10 handover procedures and has minor impact on Rel-10 H(e)NB. The proposed solution has minor standardization impact as no new interface is required between H(e)NB and L-GW. 
1. Introduction
1.1 Architecture Introduction

According to stage 1 requirements for H(e)NB in TS22.220, two key points are required. One is that the signaling traffic will continue to traverse the mobile operator network, the other is that simultaneous access from a UE to the mobile operator’s core network and Local IP Access to a residential/enterprise IP network shall be supported. 
Based on these requirements, for Local IP Access, it can be concluded that the Sxx interface defined in current TR23.859-020 shall be specified for user plane, and the interface between H(e)NB and H(e)NB-GW shall be specified for control plane. But in order to allow a UE to access mobile operator’s core network simultaneously via a H(e)NB subsystem, the interface between H(e)NB and H(e)NB-GW shall also be specified for user plane.
As to H(e)NB, for simplicity, the interfaces facing to H(e)NB would better use the current defined interface for user plane such as S1-U, Iuh, Iu-UP or UDP/TCP, and the current defined interface for control plane such as S1-MME, Iuh, Iu-CP. 
Since the coverage area of H(e)NB subsystem is usually small and data packets can be easily anchored on an L-GW, the L-GW can behave as both the anchor point and the serving point for local breakout. And the functionality of S-GW or SGSN can be easily implemented on the L-GW, so there is really no need to separate L-GW from S-GW or SGSN. Thus, the L-GW could communicate with MME, S4-SGSN or HNB-GW directly by implementing the functionality of S-GW or SGSN via well defined interfaces such as S11, S4 or Iu.
Figures below describe how to implement the upper discussion for HeNB and HNB subsystem respectively.
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Figure 1: Standalone L-GW architecture (EPS Diagram for HeNB subsystem)
Note for figure 1:

For Local IP Access:

The path of user plane is UE<->HeNB<->L-GW;
The path of control plane is UE<->HeNB<->HeNB-GW<->MME<->L-GW.
For Macro Network Access:

The path of user plane is UE<->HeNB<->HeNB-GW<->S-GW<->P-GW;
The path of control plane is UE<->HeNB<->HeNB-GW<->MME<->S-GW<->P-GW.
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Figure 2: Standalone L-GW architecture with (EPS Diagram for HNB subsystem)
Note for figure 2:

For Local IP Access:

The path of user plane is UE<->HNB<->L-GW;

The path of control plane is UE<->HNB<->HNB-GW<->S4-SGSN<->L-GW.
For Macro Network Access:

The path of user plane is UE<->HNB<->HNB-GW<->S4-SGSN<->S-GW<->P-GW;
The path of control plane is UE<->HNB<->HNB-GW<-> S-GW<->P-GW.
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Figure 3: Standalone L-GW architecture for (UMTS Diagram for HNB subsystem)
Note for figure 3:

For Local IP Access:

The path of user plane is UE<->HNB<->L-GW;

The path of control plane is UE<->HNB<->HNB-GW <->L-GW.
For Macro Network Access:

The path of user plane is UE<->HNB<->HNB-GW<->SGSN<->GGSN;
The path of control plane is UE<->HNB<->HNB-GW<-> SGSN<->GGSN.
1.2 Architecture Advantages

It should be noted that even in Release-10 L-GW implements some S-GW functionality such as downlink packet buffering, so L-GW cost increase would be minor. As can be seen in the figures above, this solution significantly reduces core network complexity and furthermore has the following advantages:

· Low standardization impact. There is no need to define a new interface (Sxx) between L-GW and H(e)NB as S1-U\Iuh interface can be reused.
· It is well consistent with current Release-10 E-UTRAN architecture by separating user plane to L-GW for Local IP Access while the signalling traffic will continue to traverse the mobile operator network.
· It reduces the hops of signalling transfer.
· It allows for simultaneously access from a UE to the mobile operator’s core network and Local IP Access to a residential/enterprise IP network.

· QoS and Policy rules can be easily enforced on L-GW, and thus it makes the charging from L-GW possible.
· It makes LIPA downlink packet routing more consistent as packets will be routed via a single S-GW eliminating reordering issues present in Rel-10 LIPA
Conclusion: A variant for the standalone L-GW based H(e)NB subsystem architecture by implementing the functionality of S-GW\SGSN on the L-GW has several important advantages and hence should be further studied.
2. Discussion
2.1 Interface between H(e)NB and L-GW

It shall only be specified for user plane by reusing current specified interface protocols such as S1-U and Iuh.
2.2 Interface between H(e)NB and Macro Network

This interface shall support both user plane and control plane by reusing current specified interface protocols such as S1-U, S1-MME and Iuh.
2.3 QoS Support in L-GW
TS22.220 only addresses some high level QoS requirement on H(e)NB not L-GW, whether L-GW should support QoS mapping needs to be further studied in SA2.
3. Proposal 
First change

5.2
Support of LIPA mobility

5.2.1
Key issue #L1: Architecture for LIPA mobility

5.2.1.1
Architecture solution 1: Stand-alone logical L-GW
When a UE requests a LIPA bearer, a PDN connection is established and terminates in the L-GW, where it is assigned an IP address (belonging to the local IP network). As the UE moves around between the H(e)NBs in the local network, it needs to maintain its connectivity to the L-GW in order to keep its IP address and the ongoing services (note that this is also valid in idle mode, since incoming packets may arrive at this L-GW which will buffer them and trigger paging to the S-GW, as already described in Rel-10).

The L-GW is thus the obvious anchor point of the LIPA connectivity to the local IP network.
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Figure 5.2.1.1.1: LIPA mobility with stand-alone L-GW

5.2.1.1.1   Variant 1: Standalone L-GW With Sxx Interface Facing to H(e)NB
The L-GW is a new stand-alone logical entity in the local network. It is connected to the S-GW or SGSN via the S5 interface (resp. Gn interface) and to the Home eNodeB (resp. Home NodeB) via a new interface Sxx.
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Figure 5.2.1.1.2: Stand-alone L-GW architecture (EPC diagram for HeNB subsystem)
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Figure 5.2.1.1.3: Stand-alone L-GW architecture (EPC diagram for HNB subsystem)
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Figure 5.2.1.1.4: Stand-alone L-GW architecture (GPRS diagram)
NOTE 1:
The SeGW is optional. For the HeNB subsystem, the HeNB GW is optional. When the HeNB GW is present, the S1-U from the HeNB can terminate at the HeNB GW or directly at the SGW, see TS 36.300 [5].

NOTE 2:
The Iurh HNB-to-HNB interface can also go through the optional SeGW or through the HNB GW, see TS 25.467 [4].
In Rel-11, the L-GW is a separate logical node from the H(e)NB. The procedures defined in Rel-10 over the internal interface between the H(e)NB and the L-GW are not intended to be necessarily reused.

The following issues are FFS:

-
The details of the new Sxx interface between the H(e)NB and the L-GW are FFS. Whether this interface only transports the user plane data or includes also a control plane is also FFS;
-
How the tunnels between the H(e)NBs and the L-GW are established is FFS.

-
How the secure tunnel transporting the S5 interface between the L-GW and the SGW is established is FFS.

-
The procedures for the handover over the Sxx interface are FFS.

5.2.1.1.2   Variant 2: Standalone L-GW Implementing S-GW\SGSN Functions
The L-GW is a new stand-alone logical entity in the local network. In addition to Rel-10 L-GW functionality is also implements S-GW/SGSN functions; as a result S5/Gn interface to the core network is not needed. It is connected to MME via S11 interface and HeNB via S1-U interface in case of ESP diagram for HeNB subsystem, to S4-SGSN via S4 interface and HNB via Iuh interface in case of EPS diagram for HNB subsystem, and to HNB-GW via Iu interface and  HNB via Iuh in case of UMTS diagram for HNB subsystem. S1-U or Iuh interface is reused between L-GW and H(e)NB and S1 or Iuh interface is reused between H(e)NB and Macro network by eliminating the need to define a new Sxx interface.
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Figure 5.2.1.1.2-1: Standalone L-GW architecture (EPS Diagram for HeNB subsystem)
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Figure 5.2.1.1.2-2: Standalone L-GW architecture with (EPS Diagram for HNB subsystem)


[image: image10.emf]L-GW

HNB

UE

HNB

GW

SeGW

Iurh

Uu

Iuh

Iu

Iuh

SGSN

Iu

GGSN

Gn Gi

Gi


Figure 5.2.1.1.2-3: Standalone L-GW architecture for (UMTS Diagram for HNB subsystem)

NOTE 1:
The SeGW is optional. For the HeNB subsystem, the HeNB GW is optional. When the HeNB GW is present, the S1-U from the HeNB can terminate at the HeNB GW or directly at the SGW, see TS 36.300 [5].

NOTE 2:
The Iurh HNB-to-HNB interface can also go through the optional SeGW or through the HNB GW, see TS 25.467 [4].
In Rel-11, the L-GW is a separate logical node from the H(e)NB. The procedures defined in Rel-10 over the internal interface between the H(e)NB and the L-GW are not intended to be necessarily reused. Mobility support for LIPA is achieved based on the existing Rel-10 handover procedures over S1/Iuh.
The following issues are FFS:
-  How the tunnels between the H(e)NBs and the L-GW are established is FFS.
-  Whether QoS is supported by L-GW is FFS.
-  How the secure tunnel transporting the S11 interface between the L-GW and the MME is established is FFS.
-  How the secure tunnel transporting the S4 interface between the L-GW and the S4-SGSN is established is FFS.
-  How the secure tunnel transporting the Iu interface between the L-GW and the HNB-GW is established is FFS.
-  How to page from multiple S-GWs in case that LIPA and CN PDN connections coexist is FFS.

-  How to route uplink packets to multiple S-GWs in case that LIPA and CN PDN connections coexist is FFS. 
End of changes
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