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Abstract of the contribution: This contribution discussed the issue of signalling standalone LGW address in the LIPA PDN connection setup process. 
1. Introduction

In Rel-10 LIPA architecture, the L-GW is collocated with H(e)NB, and therefore, the L-GW address and H(e)NB address do not need to be signalled between them. However, in Rel-11, when the standalone L-GW is supported, L-GW address and H(e)NB must be exchanged their addresses in order to establish the direct data path between them.  Considering the involvement of Security Gateway (SeGW), there would be two addresses each for the L-GW and H(e)NB, i.e. the local address from the home network, and the core network address allocated by SeGW. In the  LIPA connection setup process, the following issues needs to be considered:
· How to inform the core network (MME/SGSN) of the L-GW address;

· How to inform the H(e)NB of L-GW’s local address from home network and TEID for setup of the direct data path;
· How to inform the L-GW of H(e)NB’s local address from home network and TEID for forwarding the downlink traffic over the direct data path;
These issues are studied in the following sections.

2. Addresses signalling in the standalone L-GW case

2.1 Signal of L-GW address to the SGSN/MME
In case of the collocated L-GW, the H(e)NB include the L-GW address in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT (or UTRAN Originated DIRECT TRANSFER) control message. 
In case of the standalone L-GW, there are a few options:
a) To continue use the H(e)NB@ approaches. This means that the H(e)NB must be configured with the L-GW address. It should be noted that this L-GW address is the address allocated by the SeGW instead of the local address from the Home network. The H(e)NB can be either configured by the SeGW during its IKEv2 procedures, or by the OAM system. Alternatively, the L-GW registers itself to the DNS system when connected to the SeGW, and the H(e)NB can obtain the address of the L-GW covering its CSG by query the DNS server.
b) Instead of the actual address of the L-GW, the H(e)NB uses the Home Network domain ID or the CSG ID in the message. With that, the MME can query the SeGW to obtain the address of the L-GW.
c) The L-GW can act as a DNS server in the local Home Network. The H(e)NB will query the DNS within the local Home Network to obtain the L-GW address. 
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Figure 1 LIPA system architecture with the Standalone LGW
In view of the options, configuring the H(e)NB during the IKEv2 process or through the OAM system, as mentioned in option a, have least standards impact, and can be made fully compatible with Release 10 procedures. 

2.2 Signal of L-GW local address and TEID to H(e)NB

In the collocated L-GW case, in the E-RAB establishment process (or RAB Assignment Request message), a correlation ID is sent from the MME/SGSN to the H(e)NB. Release 10 specifications defined the Correlation ID as the TEID or the GRE keys of the L-GW. In order to support the standalone L-GW, address should be also included in the Correlation ID. 
It should be noted that the local address of the L-GW (allocated by the Home Network) should be included in the Correlation ID in order for the H(e)NB to establish the direct data path towards the L-GW. To achieve this, the L-GW needs to provide the local address (from the Home Network) in the Create Session Response message as the u-plane PGW address. In this case, the SGW would not be able to use the S5 interface towards L-GW for downlink traffic. This should be acceptable if no remote access is required.

Alternatively, the address included in the Correlation ID can be the L-GW address allocated by SeGW. In this case, the H(e)NB will signal towards the L-GW via the SeGW for setting up the direct data path, i.e. the control plane of the Sxx interface goes via the SeGW. During the direct data path setup signalling, local address of the L-GW can be passed to the H(e)NB. 
For the above options, the second one requires a definition of new control interface between the H(e)NB and L-GW, but it provides better extensibility. For example, the new control interface can also be used for signalling of H(e)NB address information to the L-GW for downlink direction of the direct data path.

2.3 Signal of H(e)NB local address and TEID to H(e)NB

In normal operation, the H(e)NB allocates the TEID and sends to the MME in the Bearer Setup Response message. This TEID and the local address of the H(e)NB has to be signalled to the L-GW such that the downlink direction of the direct data path can be setup accordingly.
Two possible approaches can be used for signalling the address and TEID:
a) Modify the S5 interface control plane to deliver the H(e)NB address and TEID from the SGW to the L-GW. Alternatively, the MME can piggyback the information on to the PCO, such that SGW would not need to be modified. 
b) As the second alternative in section 2.3, the control plane interface between H(e)NB and L-GW can be used to signal the H(e)NB address and TEID to the L-GW. Possible mechanism used for this control signalling could be, for example, the IKEv2 that was already present on the H(e)NB and L-GW due to the security requirements. 

3. Proposals

It is proposed to document the contents in section 2 in TR23.859 as the key issues for supporting standalone L-GW.
5.2.x Key Issue x: Addresses signalling in the standalone L-GW case
In Rel-10 LIPA architecture, the L-GW is collocated with H(e)NB, and therefore, the L-GW address and H(e)NB address do not need to be signalled between them. However, in Rel-11, when the standalone L-GW is supported, L-GW address and H(e)NB must be exchanged their addresses in order to establish the direct data path between them.  Considering the involvement of Security Gateway (SeGW), there would be two addresses each for the L-GW and H(e)NB, i.e. the local address from the home network, and the core network address allocated by SeGW. In the LIPA connection setup process, the following issues needs to be considered:

· How to inform the core network (MME/SGSN) of the L-GW address;

· How to inform the H(e)NB of L-GW’s local address from home network and TEID for setup of the direct data path;

· How to inform the L-GW of H(e)NB’s local address from home network and TEID for forwarding the downlink traffic over the direct data path
5.2.x.1 Signal of L-GW address to the SGSN/MME
In case of the collocated L-GW, the H(e)NB include the L-GW address in every INITIAL UE MESSAGE and every UPLINK NAS TRANSPORT (or UTRAN Originated DIRECT TRANSFER) control message. 

In case of the standalone L-GW, there are a few options:

a) To continue use the H(e)NB@ approaches. This means that the H(e)NB must be configured with the L-GW address. It should be noted that this L-GW address is the address allocated by the SeGW instead of the local address from the Home network. The H(e)NB can be either configured by the SeGW during its IKEv2 procedures, or by the OAM system. Alternatively, the L-GW registers itself to the DNS system when connected to the SeGW, and the H(e)NB can obtain the address of the L-GW covering its CSG by query the DNS server.

b) Instead of the actual address of the L-GW, the H(e)NB uses the Home Network domain ID or the CSG ID in the message. With that, the MME can query the SeGW to obtain the address of the L-GW.

c) The L-GW can act as a DNS server in the local Home Network. The H(e)NB will query the DNS within the local Home Network to obtain the L-GW address. 
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Figure Y LIPA system architecture with the Standalone LGW

In view of the options, configuring the H(e)NB during the IKEv2 process or through the OAM system, as mentioned in option a, have least standards impact, and can be made fully compatible with Release 10 procedures. 

5.2.x.2 Signal of L-GW local address and TEID to H(e)NB

In the collocated L-GW case, in the E-RAB establishment process (or RAB Assignment Request message), a correlation ID is sent from the MME/SGSN to the H(e)NB. Release 10 specifications defined the Correlation ID as the TEID or the GRE keys of the L-GW. In order to support the standalone L-GW, address should be also included in the Correlation ID. 

It should be noted that the local address of the L-GW (allocated by the Home Network) should be included in the Correlation ID in order for the H(e)NB to establish the direct data path towards the L-GW. To achieve this, the L-GW needs to provide the local address (from the Home Network) in the Create Session Response message as the u-plane PGW address. In this case, the SGW would not be able to use the S5 interface towards L-GW for downlink traffic. This should be acceptable if no remote access is required.

Alternatively, the address included in the Correlation ID can be the L-GW address allocated by SeGW. In this case, the H(e)NB will signal towards the L-GW via the SeGW for setting up the direct data path, i.e. the control plane of the Sxx interface goes via the SeGW. During the direct data path setup signalling, local address of the L-GW can be passed to the H(e)NB. 

For the above options, the second one requires a definition of new control interface between the H(e)NB and L-GW, but it provides better extensibility. For example, the new control interface can also be used for signalling of H(e)NB address information to the L-GW for downlink direction of the direct data path.

5.2.x.3 Signal of H(e)NB local address and TEID to H(e)NB

In normal operation, the H(e)NB allocates the TEID and sends to the MME in the Bearer Setup Response message. This TEID and the local address of the H(e)NB has to be signalled to the L-GW such that the downlink direction of the direct data path can be setup accordingly.

Two possible approaches can be used for signalling the address and TEID:

c) Modify the S5 interface control plane to deliver the H(e)NB address and TEID from the SGW to the L-GW. Alternatively, the MME can piggyback the information on to the PCO, such that SGW would not need to be modified. 

d) The control plane interface between H(e)NB and L-GW can be used to signal the H(e)NB address and TEID to the L-GW. Possible mechanism used for this control signalling could be, for example, the IKEv2 that was already present on the H(e)NB and L-GW due to the security requirements. 
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