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Abstract of the contribution: In this solution for SIPTO for LTE macro network, a new element called xGW terminates S1-U from the eNB to detect and offload selected IP packets to the Internet. The xGW appears to the MME as a combination SGW/PGW; it is selected by the MME using normal selection mechanisms. The xGW selects the actual PGW and appears to it as the SGW. The xGW applies a NAT function to offload UL packets before offloading; it applies a reverse NAT function for packets received from the Internet before transmission towards the UE.
Proposed Changes

5.x
Solution n – Selected IP Traffic Offload using xGW
5.x.1
Applicability

This solution supports the following:

-
Selected IP Traffic Offload for the LTE macro network

-
Selected IP Traffic Offload for the H(e)NB subsystem
5.x.2
Architectural Principles
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Figure 5.x.2.1:  Solution for SIPTO for LTE Macro Network
The following architectural principles apply to this solution:

-
The xGW terminates S1-U from the eNB, providing a standard S1-U interface to the eNB and standard S11 and S5 interfaces to the MME and PGW, respectively. 
-
An MME sees the xGW as a combination SGW/PGW and uses its normal selection mechanisms to choose an xGW. The xGW chooses the actual PGW based on local configuration, by using a different DNS than that used by the MME to select the xGW, or by modifying the FQDN to resolve to a PGW rather than an xGW.

-
Once the xGW is selected, the xGW-PGW element is anchored in order to maintain offload function and connectivity for established PDN connections during UE mobility. 
-
The xGW provides a standard S11 interface to the MME. 
-
Selected IP Traffic Offload is enabled by NAT and SPI/DPI based on operator policies. The policies and offload rules may be configured via e.g. OAM or be dynamically supplied by the PCRF.

-
One PDN connection for both offload traffic and non-offload traffic is supported. The solution also allows using different PDN connections for offload traffic and non-offload traffic (e.g. by selecting the traffic based on APN).

An operator can choose to:

-
Offload all traffic for the APN. In this case an xGW is chosen by the MME. The xGW can select a PGW for IP address assignment or, based on operator configuration, the xGW can perform IP address assignment itself. If the xGW performs IP address assignment, NAT function is not needed for offloaded traffic.
-
Offload selected traffic for the APN. In this case an xGW is chosen by the MME. Non-offloaded UL traffic is sent to the actual PGW over the S5 interface. Offloaded traffic is NATted by the xGW-PGW NAT function and sent to the Internet using the SGi interface.

-
Not offload any traffic for the APN. In this case, there is no need to choose an xGW. The MME selection mechanism selects a SGW and PGW, and normal interfaces are established between the nodes. 
5.x.3
UE Mobility

UE mobility may result in selecting a new xGW or a new SGW.

In the case that UE mobility results in selecting a new xGW, a bidirectional tunnel is established between the new xGW and the anchored xGW, for handling offloaded and non-offloaded packets for existing PDN connections. New PDN connections are anchored on the new xGW.
In the case that UE mobility results in selecting a new SGW, the new SGW will establish an S5 connection to the xGW-PGW in the anchored xGW. UL packets arriving at the anchored xGW over S5 will be treated as if arriving on S1-U from the UE. Non-offloaded packets will me given to the xGW-SGW function for delivery to the PGW across the S5 interface; offloaded packets will be given normal offload packet processing. Packets from the PGW or Internet will be sent to the new SGW over S5.
5.x.4
Procedures

5.x.4.1
UE Attach
Figure 5.x.4.1.1 illustrates the UE attach call flow.

Will be supplied in revision
Figure 5.x.4.1.1: LTE Attach
5.x.4.2
X2-Based Handover
X2-based handover is the most common handover in EUTRAN involving eNB change. When there is no xGW relocation, the current xGW continues to serve the UE traffic without any additional procedures.

Figure 5.x.4.2.1 illustrates X2 handover with xGW relocation.

Will be supplied in revision
Figure 5.x.4.2.1: X2-Based Handover with xGW Relocation

5.x.4.3
Tracking Area Update with MME and SGW Relocation
Figure 5.x.4.3.1 illustrates TAU with MME and SGW relocation. 

Will be supplied in revision
Figure 5.x.4.3.1 TAU with MME and SGW Relocation
5.x.5
Open Issues
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