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1. Introduction
In this contribution, we propose the handover procedure for the Intra LTE Access Mobility in LTE_ACTIVE. There are two cases for the Intra LTE Access Mobility.
· Intra aGW Mobility
· Inter aGW Mobility
It was decided that SA2 will handle it in addition to the Inter Access System Mobility due to have some commonalities between them. So, we focus on the Intra aGW Mobility.

2. Discussion
In the last meeting, the current status of discussions on C-Plane architecture[1] was confirmed. Although there are still several open issues to be solved, we assume the architecture as shown in Figure 1 for the Intra aGW Mobility in LTE_ACTIVE.

2.1. LTE Architecture Assumption
Figure 1 shows the LTE C-Plane architecture which we are considering for the discussion of the Intra aGW Mobility in LTE_ACTIVE. As for the LTE U-Plane Architecture, we assume that in non-roaming operation of the evolved system there will be only two nodes: The eNodeB in RAN and the aGW in CN.
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Figure 1. Basic Assumption of LTE C/U-Plane Architecture
2.2. Handover Procedure for the LTE_ACTIVE Mobility
The data forwarding scheme was proposed for the Inter eNodeB handover in LTE_ACTIVE[2]. The data forwarding from Source eNodeB to Target eNodeB can avoid packet loss in EUTRAN and degradation of throughput at the application layer. Hence the data forwarding is effective to Non Real-Time (NRT) applications which are sensitive to packet loss, e.g. Web Access and FTP. On the other hand, in case of a handover for Real-Time (RT) applications which are sensitive to delay and jitter, e.g. VoIP and Video Streaming, a Source eNodeB must forward user plane data to Target eNodeB at high speed. We think that it might cause high data transfer processing load on Source eNodeB. Generally, RT applications allow some packet losses, therefore we think that the data forwarding is not necessary for RT applications.
To achieve fast handover without fast data forwarding for RT applications, we propose that aGW just performs path switching of user plane data from Source eNodeB to Target eNodeB before a UE initiates the handover to a target cell. In current discussion on LTE, it is assumed that a UE performs hard handover. Hence it is needed to be further studied whether aGW should bi-cast user plane data to both Source and Target eNodeBs in place of path switching.
Figure 2 shows the handover procedure for the Intra aGW Mobility in LTE_ACTIVE. In order to prevent a handover procedure is to be complicated to achieve handover corresponding to a different application request, we propose one common procedure which can correspond to both RT and NRT applications. In figure 2, the red characters denote information flows which are needed in case of a handover for RT applications, and the blue ones denote information flows which are needed in case of a handover for NRT applications, respectively, and the information flows which are neither red nor blue characters are common for both handover cases.
[image: image2.emf]Data Transfer User Data

aGW

Source

eNodeB

UE

1. Measurement Report

8. Context Transfer Response

9. RB Reconfiguration

11. RB Reconfiguration Complete

5. Resource Rsv.

(Incl. Path Switch Request)

         3. Context Transfer

User Data User Data

User Data

Target

eNodeB

10. Radio L1 & L2 Establishment

14. Resource Release

7. Resource Rsv. Ack

(Incl. Path Switch Reply)

Data 

Buffering

6. Resource Allocation 

(and Path Switching)

4. Resource 

Allocation

12. Handover Complete

(Incl. Path Switch Request)

2. Handover 

Decision

User Data

13. Handover Complete Ack

(Incl. Path Switch Reply)

Path 

Switching


Figure 2. Handover procedure for the Intra-LTE-Access Mobility in LTE_ACTIVE
The details of the signalling sequence in figure 2 are as follows.
1. Measurement Report
UE reports the quality of the candidate cells to Source eNodeB so that eNodeB can decide the appropriate target cell for the handover.
2. Handover Decision
Source eNodeB decides the appropriate target cell based on the quality of the candidate cells measured and reported by the UE and resource/processing load in each cell.
3. Context Transfer
Source eNodeB transfers UE Context, e.g. RB info etc., to Target E-Node B.
4. Resource Allocation
If Target eNodeB can accept handover request from Source eNodeB, then it reserves and allocates resources for the UE based on the QoS information included in the UE Context transferred by Source eNodeB.
5. Resource Rsv. Request
Target eNodeB transfers Resource Rsv. Req to the aGW for resource reservation at the aGW. If the QoS information transferred by Source eNodeB shows it as RT application, Target eNodeB includes the information which requests path switching of user plane data from Source eNodeB to Target eNodeB in Resource Rsv. Req.
6. Resource Allocation
aGW reserves and allocates resources for the UE based on the QoS information included in the Resource Rsv. Req transferred by Target eNodeB. If the Resource Rsv. Req includes path switch request, then aGW switches data path by changing the destination address from Source eNodeB to Target eNodeB.
7. Resource Rsv. Acknowledge
aGW informs Target eNodeB that the reservation of the resources for the UE has been completed. If Resource Rsv. Req includes path switch request, then aGW includes the path switch reply in the acknowledge.
8. Context Transfer Response
If Target eNodeB succeeded in reserving necessary resources for the UE, it informs Source eNodeB that the preparation of the handover has been completed.

9. RB Reconfiguration

Source eNodeB indicates the UE to move to the target cell and sends cell specific parameters which are obtained by Target eNodeB. In case of a handover for RT applications, no more user plane data arrive at Source eNodeB because path switching of user plane data has already executed at aGW.
In case of a handover for NRT applications, Source eNodeB should forward user plane data that the Source eNodeB has sent to the UE but has not received the ACK from the UE and also received from the aGW but has not sent to the UE to the Target eNodeB in addition to notify handover indication to the UE. Target eNodeB stores user plane data from Source eNodeB until the UE completes RB Reconfiguration to it.
10. Radio L1 & L2 Establishment
The UE synchronise with the target cell.
11. RB Reconfiguration Complete
After the synchronisation with the target cell, the UE indicates to the Target eNodeB that the handover to the target cell has been completed.
Target eNodeB can transmit/receive user plane data to/from the UE after receiving RB Reconfiguration Complete from the UE.

12. Handover Complete
Target eNodeB sends Handover Complete to the aGW. In case of a handover for NRT applications, Target eNodeB includes the information which requests path switching of user plane data from Source eNodeB to Target eNodeB in Handover Complete. aGW switches data path by changing the destination address from Source eNodeB to Target eNodeB.
13. Handover Complete Acknowledge
aGW sends Handover Complete acknowledge to the Target eNodeB. If Handover Complete includes path switch request, then aGW includes the path switch reply in the acknowledge.
14. Resource Release
The aGW then initiate a resource release to Source eNodeB after receiving the Handover Complete from the Target eNodeB.

3. Conclusion

In this contribution, we propose handover procedure for the Intra aGW Mobility in LTE_ACTIVE. It is proposed to add the handover procedure for the Intra aGW Mobility in LTE_ACTIVE as shown in section 2 of this contribution into the appropriate part of the internal TR R3.018.
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