3GPP TSG RAN WG2 #59bis

　　                   　      　　　　　　　　　　　               R2-074433
Shanghai, China, 8 -12 October 2007

Source:
　　 Fujitsu
Title:
            On setting valid period of dedicated preamble for handover UE
Agenda Item:
  4.4.5 (LTE_ACTIVE mobility procedures)
Document for:  discussion

1. Introduction

It was agreed at RAN2#57bis meeting that dedicated preambles, when available, are used for intra-LTE handover.  And at RAN2#59 meeting it was agreed that the handover command would include as an optional IE an indication of end time until which the allocated dedicated preamble is valid unless this would lead to the requirement to read the SFN for this purpose only. 
2. Discussion
The dedicated preamble resource in every cell is very limited in number. The use cases of dedicated preamble are in contention-free handover or in UL synchronisation acquisition of UE when DL data for the UE arrives at the serving eNodeB. The case of contention-free handover must be taken more care of than the case of UL synchronisation for the reasons as follows:

· In most instances, a dedicated preamble allocated to a UE needs to be held exclusive to the UE much longer period in the case of contention-free handover than the case of UL synchronisation acquisition. 
· A situation happens that many UEs need handover at almost the same time; this can be seen when a train goes through cell boundary.  In this case, some of the UEs are unlikely to be allocated dedicated preambles, and therefore have to reluctantly select by themselves random preambles and may spend longer time until their handover completion.
It is natural to think of putting restriction on the period on which a handover UE is allowed to use the allocated dedicated preamble. The period should not be much longer than necessary. It is ideal, from a frugal resource use point of view, that the period is the same as actually needed; but in reality it needs some margin. The margin can depend on some factors such as the moving speed of UE . A UE in high moving speed may need to use a dedicated preamble with a long period, and a UE in low moving speed may only have to use one with a shorter period. And the margin can also consider QoS (e.g. RT or NRT) of data of the handover UE. When a handover UE fails in transmitting the dedicated preamble and surely receiving a response from the target eNodeB by the time specified in the handover command, the UE has to select a random preamble sequence and continue transmitting preambles using the sequence. If the failed UE is in voice communication, the voice communication interruption will become perceptible and likely much unpleasant. To avoid or minimise perceptible voice communication interruption, a target eNodeB should put higher priorities on handover UEs in voice communication, giving them each a dedicated preamble with a long period. Supplied by the source eNodeB the information on the moving speed, in the format of e.g. fading frequency, and QoS of data of a handover UE, the target eNodeB can more effectively determine the valid period of a dedicated preamble for the handover UE.
3. Proposal
It is proposed that a source eNodeB provide the target eNodeB with the information on the moving speed (in the format of e.g. fading frequency) and QoS type of data of the UE, when the source eNodeB sends the target eNodeB a handover request for the UE.  And it is proposed to allow the target eNodeB to take the information into account when determining the valid period of the dedicated preamble for the UE. The UE moving speed can be roughly expressed such as “high speed” or “low speed” for smaller signalling overhead.
This contribution doesn’t show viable ways how a target eNodeB can predict how long a handover UE to serve will spend time until the success of preamble transmission since the target eNodeB issues the dedicated preamble.  However, we think some technologies (unclear yet) for SON will become the enablers.
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