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Abstract of the contribution: 

In this paper we discuss the architecture options for location of L-PGW as part of Solution 1 of TR 23.869. 
1. Introduction:

The requirements for SIPTO for macro are different than requirements for SIPTO for home/enterprise based networks. For example, according to SA1 requirements, the SIPTO for macro network requires to make it possible to support mobility while there is no such requirement for home/enterprise network. Therefore it’s a possibility that the architecture chosen for SIPTO for macro may be different than SIPTO for Home/Enterprise network. Architecture options for providing SIPTO from H(e)NB has been discussed in the previous SA2 meeting. In this paper we discuss the architectural options for SIPTO for macro network.
In SA2, the location of the P-GW in the architecture for SIPTO for Macro network remains as an open issue. The L-PGW location presents us with 2 options:

· the L-PGW is collocated with the eNB.

· the L-PGW is not collocated with eNB.

In the paper we discuss these 2 options of architecture. 

2. Alternative 1: L-PGW is collocated with the eNB:
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Figure 5.3.2.X.1-1: Shows the architecture for collocated L-PGW with eNB
In the variation, the eNB is collocated with the L-PGW. Hence the collocated eNB-L-PGW node contains the SGi interface towards the PDN. The co-located node also provides the UE with an IP address (either transparently or non-transparently as described in the previous section). 
When the UE moves from one macro eNB to another Macro eNB, it is required that IP address continuity should be maintained (according to the SA1 requirement). In the case of collocated L-PGW, the IP address allocated for the PDN connection topologically belongs to the L-PGW. Therefore upon handover from one eNB to another eNB, the IP packets will need to be tunnelled. The system after mobility will look as shown below. 
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Figure 5.3.2.X.1-2: Shows the system after mobility for collocated L-PGW with eNB

As shown in the figure above, the IP address can continue to be used even after the UE moves to a macro eNB. The tunnel between the n-eNB and L-PGW needs to be established. This can be part of the service request procedure or paging procedure. 
Secondly, there will be cases when the n-eNB will not be able to communicate with the L-PGW which provided the UE with the IP address. Whenever this occurs, it becomes necessary that the UE is informed of the lost connectivity, so that the UE can re-establish the PDN connection. This information should be configured in the MME as only MME knows the location of the UE in idle mode.

3. Alternative 2: L-PGW is not collocated with eNB:
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Figure 5.3.2.X.2-1: Shows the architecture for stand alone L-PGW 
In this variation, the L-PGW is not collocated with the eNB. The node L-PGW contains the SGi interface towards the PDN and also contains the IP address allocation functionality.
The eNB-L-PGW interface (SL) is a new interface for SIPTO function. This interface (SL) can be based on GTP or PMIP. 

Mobility:

When a UE moves from one eNB to another eNB, the IP address continuity will be provided by the SL interface.
The MME needs to be configured of the connectivity between the eNBs and the L-PGW as only MME is aware of the location of the UE in idle mode.

4. Considerations:

Tunnelling: 

For collocated L-PGW, all the eNBs supporting mobility should support the tunnelling of user plane packets from the eNB to L-PGW.
For the stand-alone L-PGW, tunnelling is always supported by the eNB. Hence there is no special case for supporting mobility for the eNB.

Tunneling needs to be supported in both the architecture options. The tunnelling interface is between eNB/RNC and L-PGW is used for tunnelling of user plane packets for the PDN connection for which the IP traffic offload has been enabled. The functions needed to be supported by this interface include:
· Tunnelling of User Plane packets
· Delivery of IP address allocation (only for Stand-alone L-PGW)
· Mobility between eNB
Solution 1: GTP
This interface can be similar to S5 interface with L-PGW acting like a PDN GW while the eNB acting like a S-GW. However considering that dynamic PCC need not be supported for SIPTO for macro network, the tunnel management procedure can be simplified containing only the default bearer.

Solution 2: PMIP
This interface can be similar to PMIP based S5 interface with the LMA collocated with the L-PGW and the MAG collocated with the eNB.

Legal Interception/Charging:

For collocated L-PGW, the combined eNB/L-PGW need to support legal interception and charging (if supported).

For standalone L-PGW, the legal interception is supported only in L-PGW and charging (if supported).

MME Configuration:

For the collocated case, the MME needs to be configured regarding the connectivity between each eNB and every other eNB. This is especially complicated if operators need to support mobility across MMEs.

For stand-alone L-PGW, configuration is easier as the number of L-PGW is expected to be smaller than number of eNBs.

Proposal:

We propose to add the following section to the TR 23.829:
********************* Change *****************
5.3.2.X
Architecture for SIPTO for macro network

5.3.2.X.1
Alternative 1: L-PGW is collocated with the eNB:
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Figure 5.3.2.X.1-1: Shows the architecture for collocated L-PGW with eNB
In the variation, the eNB is collocated with the L-PGW. Hence the collocated eNB-L-PGW node contains the SGi interface which connects to the PDN. The Co-located node also provides the UE with an IP address (either transparently or non-transparently as described in the previous section). 

When the UE moves from one macro eNB to another Macro eNB, it is required that IP address continuity should be maintained (according to the SA1 requirement). In the case of collocated L-PGW, the IP address allocated for the PDN connection is topologically belongs to the L-PGW. Therefore upon handover from one eNB to another eNB, the IP packets will need to be tunnelled. The system after mobility will look as shown below. 
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Figure 5.3.2.X.1-2: Shows the system after mobility for collocated L-PGW with eNB
As shown in the figure 5.3.2.X.1-2, the IP address can continue to be used even after the UE moves to a macro eNB. The tunnel between the n-eNB and L-PGW needs to be established. This can be part of the service request procedure or paging procedure. 

Secondly, there will be cases when the n-eNB will not be able to communicate with the L-PGW which provided the UE with the IP address. Whenever this occurs, it becomes necessary that the UE is informed of the lost connectivity, so that the UE can re-establish the PDN connection. This information should be configured in the MME as only MME knows the location of the UE in idle mode.

5.3.2.X.2
Alternative 2: Standalone L-PGW (not collocated with eNB):
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Figure 5.3.2.X.2-1: Shows the architecture for stand alone L-PGW
In this variation, the L-PGW is not collocated with the eNB. The node L-PGW contains the SGi interface towards the PDN and also contains the IP address allocation functionality.

The eNB-L-PGW interface (SL) is a new interface for SIPTO function. This interface (SL) can be based on GTP or PMIP. 

Mobility:

When a UE moves from one eNB to another eNB, the IP address continuity will be provided by the SL interface.

The MME needs to be configured of the connectivity between the eNBs and the L-PGW as only MME is aware of the location of the UE in idle mode.

5.3.2.X.3
Considerations:

Tunnelling: 

For collocated L-PGW, all the eNBs supporting mobility should support the tunnelling of user plane packets from the eNB to L-PGW.

For the stand-alone L-PGW, tunnelling is always supported by the eNB. Hence there is no special case for supporting mobility for the eNB.

Tunneling needs to be supported in both the architecture options. The tunnelling interface is between eNB/RNC and L-PGW is used for tunnelling of user plane packets for the PDN connection for which the IP traffic offload has been enabled. The functions needed to be supported by this interface include:

· Tunnelling of User Plane packets

· Delivery of IP address allocation (only for Stand-alone L-PGW)

· Mobility between eNB

Solution 1: GTP
This interface can be similar to S5 interface with L-PGW acting like a PDN GW while the eNB acting like a S-GW. However considering that dynamic PCC need not be supported for SIPTO for macro network, the tunnel management procedure can be simplified containing only the default bearer.

Solution 2: PMIP
This interface can be similar to PMIP based S5 interface with the LMA collocated with the L-PGW and the MAG collocated with the eNB.

Legal Interception/Charging:

For collocated L-PGW, the combined eNB/L-PGW need to support legal interception and charging (if supported).

For standalone L-PGW, the legal interception is supported only in L-PGW and charging (if supported).

MME Configuration:

For the collocated case, the MME needs to be configured regarding the connectivity between each eNB and every other eNB. This is especially complicated if operators need to support mobility across MMEs.

For stand-alone L-PGW, configuration is easier as the number of L-PGW is expected to be smaller than number of eNBs.

*************** End of Change ****************
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