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1. Introduction

The following is the current working assumption on uplink inter-cell power control [1].

· Cell wide overload indicator (OI) exchanged over X2 on a slow basis

· according to RAN3 LS in R1-071804, expected average delay is in the order of 20ms

· FFS: Number of bits in the OI 

· Neighbouring eNB can control individual UEs served by that eNB through it’s scheduler based on OI and available knowledge (e.g. path loss obtained from normal handover measurements)

The purpose of overload indicator is for inter-cell UL TPC; the control of interference to neighbour cells due to UL transmission.
This contribution proposes, from a different aspect, to utilise the overload indicator in order to increase the probability of successful preamble transmission from handover UE.
2.  Discussion
A UE receiving and transmitting VoIP packets may experience interruption of voice communication during inter-eNodeB handover. How long the interruption lasts depends mainly on the handover execution time and possibly on the implementation (including VoIP scheduling algorithm, Bad Frame Handling/Packet Loss Concealment and others). The repeated transmission of preamble from a handover UE in VoIP communication may increase the interruption of voice communication of the UE. This degrades the quality of service from a user point of view. Therefore, the handover time for UE especially in VoIP communication should be minimized (ideally without preamble re-attempt).

RAN2#57bis agreed on the support of contention-free intra-LTE handover using dedicated random-access preambles. And the contention-based handover using common preambles is also supported. The use of dedicated preamble may enable the successful one-shot transmission of preamble. However, even if a dedicated “contention-free” preamble is allocated to a handover UE, if the preamble sequence detection (i.e. physical detection not logical detection) is failed at the eNodeB (i.e. sequence-correlation receiver), the UE has to re-try preamble transmission (in this case the dedicated preamble may be no longer effective to the UE and the UE may have to go into contention-based random access), the handover execution time increases and thus the voice communication interruption is prolonged. 
The failed detection of dedicated preamble sequence from a handover UE may occur when the receive power of the dedicated preamble at eNodeB happens to be lower than those of other preamble sequences in the same physical RACH slot. The failure may be with a low probability, but it can happen. A straightforward solution to the detection failure is to allow a handover UE to boost its preamble transmission power. This increases successful preamble detection probability. As a result, the handover time, at least L1 synchronisation time, can be reduced.
The current working assumption on RACH power setting is “open-loop based PC with power ramping.” We think, however, a handover UE can be applied, whenever possible, the power boosting on its first preamble transmission, whichever the preamble used by the handover UE is “dedicated” or “common.”
The power-boosting of preamble from handover UE can have the following side effects.

(1)The mis-detection rate for preambles from non-handover UEs in the target cell increases.
(2)Interferences to neighbouring cells increase. 
        (2) might be justified because also preambles in power ramping from non-handover UE can increase the interference.

Regarding (1), when the RACH in the target cell is overloaded, the power boosting is not applied to handover UE preamble transmission, or low level of power boosting might be applied. And If not overloaded, the power boosting may be applied.
Regarding (2), when any neighbour cell is overloaded, the power boosting is not applied to handover UE preamble transmission, or low level of power boosting might be applied. And If not overloaded, the power boosting may be applied. 

RAN1#48bis agreed on the use of overload indicator for inter-cell UL TPC. The overload indicator from a cell may not (but could) contain the information on the RACH load of the cell. However, it could be possible to assume that when a cell is not overloaded then also the RACH of the cell is to some extent not overloaded.

	Proposal:

The source eNodeB may allow the handover UE to boost its first preamble transmission power if the eNodeB can assume by received overload indicators that the target cell (and other neighbour cells according to circumstances) is not overloaded. 
Note:

The power-boosting can be applied to both handover schemes using dedicated- and common- preambles.
The power ramping can be applied to preamble re-transmission even when the first preamble is power-boosted.

The reference Tx power (i.e.  Tx power when no power-boosting applied) obeys open-loop PC. 
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3. Conclusion

In this contribution, we propose to allow handover UE to boost its first preamble transmission during the handover. The source eNodeB decides whether the handover UE may perform the power-boosting on the preamble transmission, based on received valid overload indicators.

Please note this proposal doesn’t intend to aim at the case of “contention-free” handover schemes whose position in RAN2 discussion are pending, such as synchronous handover and contention-free handover using dedicated UL-SCH, since such schemes don’t see physical contention between preambles.
4. Reference

[1] R1-072001, Draft Report of 3GPP TSG RAN WG1 #48bis.


































































3 / 3

