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1. Introduction

The proposed intra-access handover mechanism is based on a two level hierarchical architecture for user plane traffic [1] with Access Service Gateway (ASGW) and Enhanced Node B (ENB), which includes fully meshed interconnections between involved nodes (see figure 1). We propose a pro-active preparation by the means of the transfer of stored context from source to target ENB even before a handover decision will be taken by the source ENB. Directly after the handover decision the source ENB starts a temporary forwarding, e.g. of GTP-U data packets. Finally, the target ENB initiates a path switching of DL data at the ASGW.
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Fig. 1: Network architecture

2. Discussion

2.1. Features of Intra-Access System Handover

The features of the proposed intra-access system handover are described in the following.

· Inter-ENB Mobile Anchor Point functionality is located in the ASGW and no change of the ASGW will occur during an intra-access system handover. Therefore, only one type of handover mechanism is required without any relocation procedure for ASGWs.

· Intra-ENB Mobile Anchor Point functionality and the major part of the radio resource management is located in the ENB.

· The decision of a network controlled handover is taken by the source ENB. In this study only handover decisions are considered, which are triggered by UE measurements (reporting of radio conditions).

· Tunneling procedures are established between ASGW and ENB as well as between source ENB and target ENB.

· A Break-Before-Make approach is used, meaning that only one interface is available for the transmission of user plane data over the air, i.e. a UE can only communicate user plane data either with source ENB or target ENB. No soft handover mechanism is considered for DL and UL data.

2.2. Handover Procedure

The overall handover procedure consists of two separated procedures for pre-configuration of a target cell (preparation phase) and for handover execution (execution phase). The begin of the handover preparation or execution phase is determined by the source ENB and is based on UE threshold measurements, which are configured by the source ENB. The UE reports measurements towards the source ENB, which indicate current radio conditions of the serving cell and monitored adjacent cells.

· After the conditions for starting the preparation phase are met (preparation trigger) the source ENB initiates the pro-active configuration of a target ENB. A copy of the UE context is transferred to the target ENB and stored there. The target ENB carries out admission control and UE specific radio and tunnel endpoints configuration (e.g. ID's and channel configuration). This information is returned to the source ENB and optionally also provided to the UE. The ASGW is not involved during a pre-configuration procedure.

· The execution phase starts after reporting of an execution trigger normally after completion of the preparation phase. A temporary forwarding of user plane data starts directly after the handover decision from source ENB and target ENB. The target ENB initiates a path switching of DL data at the ASGW after a successful establishment of a new connection between UE and target ENB. Therefore, a temporary buffering is not needed at the ASGW and the core network is not involved in the handover procedure, when the UE returns immediately to the source ENB, which may be caused by a failure during the handover process. The inter-ENB handover procedure is finished after the release of the old link (between ASGW and source ENB as well as between source ENB and target ENB).

Using the pro-active preparation will result in very short handover interruption times in the range of 50 ms and allow for a very small handover latency in the range of 100 ms. These properties are very suitable for seamless handovers and for optimal service at the cell edge. A fast reactive handover can be achieved after an unexpected loss of the connection to the old serving ENB, when the channel configuration of the target ENB was already forwarded to the UE. This can be provided to the UE by using message #6 "HOprep Notification" (see sequence chart, indicated as optional message). An additional benefit of such a pro-active procedure is that more than one target cell can be prepared prior to a handover decision. Then any pre-configured target cell can be selected by the source ENB for an imminent handover or by the UE for a reactive handover, which is ffs. Of course, the handover preparation and handover execution phases can be carried out consecutively after handover decision (without separate triggers for the two phases) leading to an increased handover latency.

A detailed sequence chart with temporary forwarding mechanism is shown in figure 2 and the signaling messages are described in the following.
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Fig. 2: Sequence chart for intra-access system handover
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3. Conclusion and Proposal

The principle of a pro-active handover mechanism based on a two step approach for the preparation and execution phase was explained and a sequence chart shows the required message flow.

An early preparation allows that the actual signaling needed for handover execution is minimized, only requiring 3 signaling messages for the uplink and 2 additional messages for the downlink path switch. This results in a very fast handover procedure with a very short interruption time in the range of 50 ms and a very small latency in the range of 100 ms. This procedure can be applied either for lossless or seamless handovers.

These very short handover interruption times can be achieved by a forwarding process of DL data, which starts without any delay immediately after the handover decision. The path switching of DL data at ASGW is performed after the establishment of a new connection between UE and target ENB, because then a handover failure has no impacts on the mobile anchor point (return path switching can be avoided).

It is proposed to include both chapter 2.1 "Features of Intra-Access System Handover" and chapter 2.2 "Handover Procedure", which describe a pro-active handover procedure with forwarding mechanism for intra-access system mobility, in chapter 6.2.3 "LTE Active Behaviour" of the technical report 3GPP TR R3.018 [2].
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Fig.3: Handover processing flow
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