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1 Introduction

Contention-free access in the target cell at HO and the load on the E-UTRAN Random Access Channel (RACH), have been discussed at quite a few RAN2 meetings. This contribution proposes and discusses the use of dedicated preambles for HO as a means to increase the efficiency of the RACH and to reduce the handover interruption time.
2 RACH efficiency
Many companies appear to target a RA collision probability of not more than a few percent. Hence also the utilisation of the RACH becomes very low. It has further been identified that HOs could be the source of roughly half the accesses on the RACH. However, fully random access is, strictly speaking, only needed when the eNB has no advance knowledge of a UE arriving. For HO, preambles could be reserved and assigned to the UE in the HO command. Such a scheme has the potential to significantly reduce the RACH load, or rather more accurately, increase the utilisation of it since the “HO preambles” are, in principle, not collision prone.
As an example, assume that there are 2*N RAs/s, N of which are related to HO. Further assume that the RACH has been dimensioned for a 1% utilisation. Now, although one may have to allow a certain margin for a UE to arrive and access the target cell, e.g. 5 RA occasions (with e.g. 10ms spacing), one can target a utilisation of some 20% on these preambles compared to, say, 1% for “unprepared RA”. Hence the RA intensity can be virtually halved at a cost of 1/40 of the resources. I.e. the N RAs/s which are not HO related get to share 39/40 of the RA preambles. Since there are only 64 preambles available, granularity is limited and to satisfy a reservation of 1/40 for HO related RA a slight overallocation may be necessary. The remaining gain is, however, still significant. 

Due to the random nature of the timing of HO events, there may at times be peaks with more concurrent HOs than reserved preambles. For this reason, it is proposed to keep “unprepared” RA as a fallback solution for overload situations.
3 HO interruption time

A contention free access with dedicated preamble in the target cell after HO enables shortening of the handover interruption time. Since the eNB already knows the relation between the particular preamble used and the C-RNTI preassigned to the arriving UE during the HO preparation phase, the contention resolution cycle of RA messages 3 and 4 is not needed in this particular case. That is, the UE is uniquely identified already by preamble and regular scheduled transmissions can be resumed immediately after the UE has received the RA response (message 2). It is proposed to consider the random access procedure of a UE accessing the target cell with a dedicated preamble completed with the reception of the RA response. In effect, this shortens the RA procedure at HO, and therefore also the handover interruption time, with at least one RTT compared to generic RA.
4 Conclusion and Proposal
It is proposed to reserve a fraction of the RACH preamble space for prepared HOs in order to significantly increase the utilisation of the RACH. It is proposed to capture that:
· A reserved RA preamble can be assigned in the HO command
· Normal RA with unreserved preambles is used for handling HO overload

· RA at HO with dedicated preamble is completed with the reception of the RA response
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