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1. Introduction
In this document, we discuss procedures for intra-LTE handover between E-Node Bs under the same access gateway (AGW) and between AGWs.  We consider both predictive and reactive modes of handover in each case.
2. Handover between E-Node Bs of same AGW
2.1 Predictive Mode

In the predictive mode of handover between E-Node Bs of the same AGW, the source E-Node B informs the target E-Node B of the impending handover and forwards the buffered packets in order to reduce the interruption time during handover.  The exact procedure is shown in Figure 1 and is described below:
1. The UE sends measurement reports to source E-Node B.

2. Source E-Node B sends Handover Initiate (HI) to target E-Node B to which the handover is imminent and this may include some UE context to prepare for the handover.

3. Target E-Node B sends Handover Acknowledge (HACK) to source E-Node B.

4. Source E-Node B sends “HO command” to UE, asking it to move to target E-Node B.
5. Source E-Node B sends UE context (e.g., header compression, ARQ context) to the target E-Node B.

6. Source E-Node B also forwards packets received from the AGW to target E-Node B 
7. UE makes an L2 handover to target E-Node B.

8. Target E-Node B sends a path migration request to the AGW to enable routing of packets meant for the UE to itself.
9. AGW confirms path migration.

10. Source E-Node B deletes the UE’s context after a timer expires. 
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Figure 1. Intra-AGW handover – Predictive mode
2.2 Reactive Mode

When predictive handover is not possible, the UE makes an L2 handover before the UE context is transferred from source E-Node B to target E-Node B.  The procedure is shown in Figure 2 and is described below:

1. The UE makes an L2 handover from source E-Node B to target E-Node B.  The UE includes source E-Node B’s ID during its L2 handover.

2. Target E-Node B sends a context transfer request to the source E-Node B.

3. Source E-Node B sends UE context (e.g., header compression, ARQ context) to the target E-Node B.
4. Source E-Node B also forwards packets received from the AGW to target E-Node B 
5. Target E-Node B sends a path migration request to the AGW to enable routing of packets meant for the UE to itself.

6. AGW confirms path migration.
7. Source E-Node B deletes the UE’s context after a timer expires. 
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Figure 2. Intra-AGW handover – Reactive mode

3. Handover between E-Node Bs across AGWs
3.1 Predictive Mode

During predictive handover, the UE context and packets are transferred to the target E-Node B before the UE makes an L2 handover.  Figure 3 shows the message flows which are explained below:

1. The UE sends measurement reports to source E-Node B.

2. Source E-Node B sends Handover Initiate (HI) to target E-Node B to which the handover is imminent and this may include some UE context to prepare for the handover.

3. Target E-Node B sends Handover Acknowledge (HACK) to source E-Node B.

4. Source E-Node B sends “HO command” to UE, asking it to move to target E-Node B.
5. Source E-Node B sends UE context (e.g., header compression, ARQ context) to the target E-Node B.

6. Source E-Node B also forwards packets received from the source AGW to target E-Node B 
7. UE makes an L2 handover to target E-Node B.

8. Target E-Node B sends a path migration request to the target AGW to enable routing of packets meant for the UE to itself.
9. Target AGW confirms path migration.
10. Target AGW may optionally ask for UE context from the source AGW.

11. Source AGW responds with the UE context, if asked.

12. Target E-Node B also sends a path migration request to the inter-AS MA to enable routing of packets meant for the UE to itself.
13. Inter-AS MA confirms path migration.
14. Source E-Node B deletes the UE’s context after a timer expires. 
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Figure 3. Inter-AGW handover – Predictive mode

3.2 Reactive Mode
In reactive mode, the UE makes an L2 handover before the UE context is transferred from source to target E-Node B.  The message flows for reactive mode handover between E-Node Bs of different AGWs are shown in Figure 4 and is explained below:

1. The UE makes an L2 handover from source E-Node B to target E-Node B.  The UE includes source E-Node B’s ID during its L2 handover.

2. Target E-Node B sends a context transfer request to the source E-Node B.

3. Source E-Node B sends UE context (e.g., header compression, ARQ context) to the target E-Node B.

4. Source E-Node B also forwards packets received from the source AGW to target E-Node B 
5. Target E-Node B sends a path migration request to the target AGW to enable routing of packets meant for the UE to itself.

6. Target AGW confirms path migration.
7. Target AGW may optionally ask for UE context from the source AGW.

8. Source AGW responds with the UE context, if asked.

9. Target E-Node B also sends a path migration request to the inter-AS MA to enable routing of packets meant for the UE to itself.
10. Inter-AS MA confirms path migration.
11. Source E-Node B deletes the UE’s context after a timer expires. 
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Figure 4. Inter-AGW handover – Reactive mode
4 Conclusions
We propose to include the message flows described above in the appropriate TR.  
