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Introduction

In RAN3 meeting #48bis, Cannes, France Nokia agreed to submit a more comprehensive document on further details of the proposed inter-Node B handover for E-UTRAN. This document presents further details on the execution of the make-before-break handover and on the kind of resources involved. 

Proposal

Radio Link Handovers

It is assumed that low latency Hard Handover (HHO) will be applied at L1/L2 instead of Soft Handover (SHO). There will be a break in services at L1/L2 but the target is to achieve lossless handover at L3 (IP layer). 

The handover process can be divided into three parts: measurements, processing/decision, execution and completion. In this document we focus more on handover execution and completion in the Evolved radio-Access Network.

Make Before Break Inter-NodeB Handover

The following example shows the Make Before Break Inter-NodeB handover. This is the ordinary network controlled handover case that shall be applied in normal situations where the handover can be prepared in advance. The network controlled handover preparation consists of measurements, and processing and decision phases in the serving NodeB.

The NodeB to which the UE is attached derives a handover decision to a new (target) Cell located at a target NodeB based on e.g. the measurement report(s) received from the UE.

In step 2 of Figure 1 the Source NodeB sends a message to the Target NodeB. This message contains user context data, which the Target NodeB shall store for use after the handover has taken place.

To optimize handover execution, the Target NodeB allocates a cell-specific identifier to the UE, hereafter referred to as Radio Link Identity (RLID). In step 3 the Target NodeB sends a Context Confirm response message to the Source NodeB including the RLID.

Note: In an unsuccessful case the Target NodeB may reject the UE in the Context Confirm response message. This case should be an exception, because:

a) In a re-use 1 network the UE should always be connected to the most optimal cell (although e.g. smart antennas may provide some flexibility).

b) Services with guaranteed minimum bit rate are not expected to be fully loading a cell, more flexible types of services will be included in the service mix.

c) Based on b) and network load balancing algorithms inter-frequency or inter-RAT handovers should take place before the Source NodeB handover trigger or after the handover has completed in case the Target NodeB is overloaded.

The Source NodeB sends a Handover Command to the UE in step 4 with identification of the target Cell and the prefix of the SN-U (Serving Node) associated with the target Cell. In case the prefix of the current Care-of Address is equal, the UE has a valid CoA that need not be changed due to the handover. The UE detaches from the current cell and establishes L1 connectivity with the target cell. This shall be the point-of-no-return for the handover execution.

In case the Source NodeB still receives downlink packets (buffered or in-transit) after the UE has detached from the current cell, it will deliver those to the Target NodeB by using a temporary tunnelling service. The Target NodeB then delivers these packets as well as all new arriving packets to the UE over its radio link.

The UE sends Handover Confirm to the Target NodeB (step 5) with indication of a Handover, new RLID, current CoA and old NodeB identifier. The Target NodeB assigns UE specific “on-link” address AR@ for network controlled local mobility (transparent to UE).

The Target NodeB sends a Handover Completed message to the Source NodeB (step 6) indicating that the UE has moved to the target Cell. The handover can be considered completed at L1/L2 after the Source NodeB has released all UE-related radio resources.
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Figure 1 – Intra-radio access mobility (on IP based user plane only)

The Target NodeB sends FBU (Fast Binding Update) to SN-U (User Plane Entity, UPE), resulting in an updated local routing on the user plane, pointing now to the Target NodeB (step 7). UE is not involved in updating the local routing, i.e., it is transparent to the UE, as the Target NodeB is proxying the UE in all local mobility actions.

The SN-U responds with Fback (Fast Binding Acknowledge) to the Target NodeB (step 8) indicating that the user plane route update has been performed. Messages in steps 7 and 8 are part of Internet Control Message Protocol (ICMP) extensions for IP mobility.

The Target NodeB performs User State and Location Registration procedure to the SN-C (MME) indicating that the UE has attached to the Target NodeB and has accounting in active state. Finally the source NodeB shall stop the temporary tunneling service e.g. based on a timer setting. Now the Source NodeB shall release all the UE related resources (user context will be deleted). This shall be considered the point where the handover is fully completed.

Conclusions

In this paper a proposal for intra access mobility in active mode has been described in detail. 

It is proposed to include the text in section “Proposal” of this contribution in RAN WG3 internal TR, “Radio Access Architecture and Interfaces”, in section 6.2.3. or any section found suitable by the rapporteur.
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