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1. Introduction
In this document we discuss the AGW relocation in LTE_ACTIVE. In particular, we first motivate why E-UTRAN should support the AGW relocation in LTE_ACTIVE. We then propose a scheme for the relocation procedure describing both user plane and control plane handling.
2. Why relocating the AGW in LTE_ACTIVE
In E-UTRAN, the S1 interface will allow a many-to-many relationship between AGWs and eNode Bs (i.e. S1-flex Concept in [1]), and it will be highly desirable to have full connectivity between all AGWs and all eNode Bs (or at least large geographical areas where all AGWs can connect to all eNode Bs).
Under these assumptions, an active mode UE can move across the network and change serving eNode B, while maintaining the same AGW. On the other hand, active sessions in LTE/SAE may last long periods of time, and the routing between AGW and serving eNode B may become inefficient. Therefore, it may be beneficial for E-UTRAN to support the relocation of the AGW. 
The concept is shown in Figure 1. Note that the proposal is to support the AGW relocation for route optimization purposes, thus improving backhaul utilization and QoS support in E-UTRAN. In particular, when the routing between AGW and serving eNode B becomes inefficient, the AGW is relocated while maintaining the same serving eNode B. 
The AGW relocation procedure should not be designed to ensure connectivity across eNode Bs connecting to different pools of AGWs (e.g. boundary between different eNode B vendors). This will make the procedure much more complex, because it will involve a radio link handover (i.e. change of eNode B). Instead, active UEs running out of coverage from the serving AGW will have to go to idle and possibly connect to a new eNode B.
2.1. User plane aspects
In general we assume that switching the route from the old AGW to the new AGW is a rather slow process and a significant amount of in-flight data may still be routed to the old AGW after the switch. In order to avoid having to re-route those packets to the new AGW (or avoid dropping them), we propose that the existing data path (including PDCP, and RLC) from the old AGW to the UE continues to exist until it is reasonable to assume that all in flight data was received (this is illustrated in Figure 2). In parallel, a new data path is created in the new AGW to handle the incoming packets. This will result in two PDCP and RLC entities existing simultaneously and providing data to an identical application in the UE. 
The proposed user plane handling simplifies the AGW relocation procedure as well as the interface connecting AGWs (only control plane functionalities; no user data handling during the relocation). This is achieved at the expense of an increased complexity in the UE which has to support twice as many RLC entities during the AGW relocation.
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Figure 1: AGW relocation for routing optimization
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Figure 2: User plane handling during AGW relocation

2.2. Control plane aspects
Figure 3 describes the proposed AGW relocation procedure. The following steps apply:
1. The source AGW decides to initiate the AGW relocation procedure. The source AGW sends a Relocation Required message to the target AGW.

2. After checking whether it can handle the new UE, the target AGW requests the serving eNode B to establish a new RLC entity and a new transport path to the target AGW.

3. The eNode responds to the target AGW by means of a Relocation Response message; 
4. The target AGW finally confirms the relocation by sending a Relocation Confirm message to the source AGW. 

5. The source AGW sends a Relocation Indication message to the UE. After establishing the new RLC entity, the UE responds with a Relocation Confirm message.

6. The context is transferred between source and target AGW.

7. The target AGW performs path switching of the user data. The user plane data from the HA/CH starts being routed through the target AGW. The UE receives data via the new RLC entity. The UE starts the transmission of user plane data in the new RLC entity. The target AGW receives data via the new RLC entity. 
8. The target AGW sends a Relocation Complete message to the source AGW. The source AGW finally releases the old RLC entity in the eNode B and the transport leg to the eNode B.
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Figure 3: AGW relocation procedure signalling flow
3. Conclusions
In this document we propose a scheme allowing the relocation of the AGW in LTE_ACTIVE. This scheme can be used for route optimization purposes in E-UTRAN, and thus to improve backhaul utilization and QoS support.
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