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1. Introduction

The current assumption of use case of asynchronous random access is as follows.

              Initial access to the network
              Access to the target NodeB during Handover

              Transition from Idle mode to Active mode

              UL synchronisation maintenance in DRX mode
In the discussion on LTE RACH in the past meetings, priorities were equally given to these use cases.

The R99 voice communication can be continuous during inter-NodeB handover thanks to the soft handover. In the EUTRAN, the real-time voice conversation service is provided in the PS domain. And the inter-eNodeB handover is executed in a hard handover manner and possibly(FFS or operator policy dependent) without VoIP data forwarding. Therefore, in the EUTRAN, the voice communication can be interrupted during inter-eNodeB handover. And the interruption time increases with respect to the handover execution time. To achieve an acceptable level of quality of user experience in the voice service, the handover time for UE in VoIP communication should be minimised.
2. Approach to reduction in handover time

The following three approaches can, to some extension, reduce handover execution time.
Use of dedicated asynchronous random access preamble
        The current RAN2 assumption [1] [2] is that an asynchronous random access preamble carries a random ID and possibly one-bit information. What is the one-bit information is FFS, however, it is supposed to be pathloss/CQI, size or cause. If cause is carried on the preamble and indicates whether the purpose of each asynchronous random access is for handover or not, the handover time could decrease, from RAN2 point of view.
Use of dedicated radio resource for the access to the target NodeB from handover UE
Contention-free handover, if standardised and implemented, can reduce the handover time because the access probes from a handover UE are separated from those from not only other simultaneous handover UEs but no-handover UEs.  
Power-boosting of initial asynchronous random access preamble

       If a UE in handover process is allowed to transmit its first preamble at higher transmission power level than it would transmit the preamble for non-handover purposes, the successful preamble detection probability increases. As a result, the handover time, at least L1 synchronisation time, can be reduced.
 This contribution focuses on and briefly discusses power boosting of initial random access preamble from handover UE.
3.  Power boosting of preamble from UE in handover
In the EUTRA, the transmission power of initial asynchronous random access preamble is determined based on open-loop power control procedure [3]. And power ramping can be applied to the re-attempts of preamble transmission. The open-loop power control algorithm can be pathloss-based. Typically, an initial preamble transmission power determined by a simple open-loop formula is a cell-common value plus DL pathloss between the eNodeB and each UE.
With the simple open-loop power control algorithm, in static condition and optimistic assumption where there are no fading and no frequency offset and DL pathloss is the same as UL pathloss, all the simultaneously transmitted initial preambles from plural UEs appear at the eNodeB receiver(preamble pattern peak correlation detector) with almost the same receive power. And the correct preamble-detection probability for each of the preambles is almost the same. In other words, preambles from handover UE and non-handover UE are detected with the same probability.  More priority may be given to the preamble from handover UE than non-handover UE in order to achieve higher rates of successful preamble transmission (i.e. with smallest as possible preamble re-transmission) from handover UE and, as a consequence, minimise the handover execution time (at least L1/L2 sync time of the whole handover time). Whether such prioritisation is allowed or not is not RAN1 item to consider and decide. The rest of this contribution goes with the prioritisation allowed.
If all the UEs in a cell follow the same open-loop transmission power control procedure to determine their respective initial preamble transmission power and if a handover UE is allowed to further increase the transmission power by a power-offset value, the preamble from the handover UE may experience better successful detection by the eNodeB receiver. If the re-transmission of preamble from the handover UE doesn’t take place and if the preamble sequence selected by the handover UE is not used by other UE at the same time, the handover time of the UE can become shortest unless the UE fails to transmit/receive message 3 and message 4. In actual condition, such a good result may not always be expected. However, if only looking at pure probability theory, a preamble with power offset may be better detected than a preamble with no power offset is.
	Suggestion 1:
The baseline is that all the UEs in a cell follow the same open-loop transmission power control procedure for their respective initial preamble transmission.

And handover UE may increase the transmission power of initial preamble by a certain power-offset value in order to complete the handover process as soon as possible.
(In the case of the failure of preamble transmission, power ramping can be applied to the following re-transmissions.)


 The power-boosting of preamble from UE in handover can have the following side effects.

     (1)The mis-detection rate for non-power-boosted preamble increases.

           This might be justified if more priority can be put on preambles from handover UE than those from non-handover UE.
     (2)Interferences to neighbouring cells increase.    

          This might be justified because also preambles in power ramping from non-handover UE can increase the interference.

      We think the application of power-boosting to initial preamble transmission only applies to handover UE in real-time data communication. For handover UE in non-real-time data communication, the increased handover time could cause packet drop, but this can be recovered by higher-layer data re-transmission. And from the viewpoint of human perception, the interruption in non-real-data communication may be much more tolerable compared to the undesired silent time in real-time voice communication. 

	Suggestion 2:

   The power boosting of initial preamble transmission is applied only to handover UEs in real-time communication.


Appropriate power-offset values for initial preamble transmission from handover UEs need further investigation. The load of the target cell may be taken into account.
Possible three approaches to the determination of power-offset value are as follows:

#1

When a target NodeB receives a handover request for a UE in a neighbouring cell, the NodeB estimates the own cell load, roughly calculates the power-offset value for the UE and sends the value to the source NodeB through the handover command (including a C-RNTI for the UE). The source NodeB sends the power-offset value to the UE.
#2

The power-offset value is determined somehow in advance. When the target NodeB sends a handover command to the source NodeB, it sends the permission (yes/no) of power-boosting for the UE, considering the load of the own cell.  The UE is informed via the source NodeB whether it can carry out power-boosting or not.
#3

A handover UE by itself determines the power-offset value, based on e.g. recently received overload indicators.
4.  Conclusion
This contribution briefly discussed power-boosting of initial random access preamble from UE in handover. If more priority can be put on preambles from handover UE than those from non-handover UE, we suggest applying the power boosting to the initial preamble transmission from handover UE especially in real-time voice communication.  
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Appendix    Rough simulation of power-boosting of preamble

Scenario
         4 UEs  (1 handover UE and 3 non-handover UEs)

         Power boosting is applied to the preamble from handover UE.

         The same transmission power setting is applied to 3 non-handover UEs.

         Total receive power from 4 UEs is constant. (The use of AGC is assumed at receiver.)

         ZC-ZCZ preamble  (length=863)

         1 root sequence (sequence index=1)

UE-specific time-domain cyclic shift lengths relative to one UE are 100us, 200us and 300us.
2 Rx antennas

Es/No at the receiver is -10 dB.   　   
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