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1 Introduction

Document [1] proposed in RAN4#39 has analyzed several different ways to consider requirement of interruption time and drawn the conclusion that handover execution time is more appropriate to be specified as requirements in RAN4.

In order to promote the work on requirements of handover performance, it is necessary to decide its definition and basic features firstly. Based on the definition, the requirements can be discussed on the relevant procedure and parameters in specific scope. Basic features can indicate some basic scenarios during handover. These can promote the study on handover requirement.

In this document, some points of view related to definition and basic features of handover execution time will be discussed. Furthermore, the discussion mainly focuses on intra-LTE handover.
2 Discussion
2.1 Definition
In RAN4#41, the analysis in document [2], which discussed the definition of handover execution time, has been considered to be acceptable. According to the following results of discussion in RAN2, the definition can be clarified further.
· UL L1 Unsynchronised UE (no UL time sync)
· On RACH, contention
· On dedicated resource, no contention

In this case, UE has no valid TA for the target cell and transmits a preamble to obtain TA from the target cell.
· UL L1 Synchronised UE
In this case, UE don’t need to transmit a dedicated preamble to obtain TA. And then the handover complete could be sent on UL-SCH or using a scheduling request channel directly.
Handover execution time can be ended by the moment UE transmit the preamble for non-synchronized UE, and by the moment UE transmit the handover complete command for synchronized UE. Though there are some different in end point of handover execution time depending on whether UE is synchronized or not, in fact, both of the options can be considered as UE send the first UL transmission to the target cell, i.e. access signal. Therefore, it is appropriate that handover execution time is ended with the moment UE transmit access signal on target cell.

2.2 Features

On the basis of definition, some features in general can be discussed.

Firstly, for handover to a new cell, it is necessary for the UE to determine the frame-timing of the target cell in order to receive and transmit data at the correct time. For this purpose, UE need to synchronize to target cell. If the handover happens on the same frequency, then UE can read relevant system information from target cell in parallel to the reception of data from the source cell. But if the handover has to be performed on other frequency or from other RAT, then only short gaps are available for synchronisation. These gaps can be realised by compressed mode in FDD, or by using the idle frame period in GSM. However, with consideration on characters in LTE, similar gap also is needed. For instance, in TR [3], it was described that “The requirements include the following type of UE neighbour measurements: non-gap assisted and gap assisted E-UTRA measurements and gap-assisted inter-RAT measurements.”
Next, we will analyze the impact of gap on handover execution time. When gap is needed to perform measurement, UE may not read all necessary system information before handover execution. So UE may need to read relevant system information during handover execution. On the other hand, when gap is not needed to perform measurement, UE can read relevant system information from target cell in parallel to the reception of data from the source cell. So UE don’t need to read again or only need to reconfirm the timing for mobility reason during handover execution. This differentiation should cause handover execution time of the latter may be short than that of the former. Therefore, whether gap for measurement is needed can be regarded as the feature of handover requirement.

Additionally, if the target cell is known to UE, i.e. UE has known such needed information of target cell as timing information etc, and then the L1 synchronization may be faster. Otherwise, UE may need more time to search and synchronize a target cell with not any known information. Therefore, different requirements may be specified in terms of whether target cell is known or unknown to UE.
3 Conclusion

In conclusion, the definition of handover execution time, which is considered to be acceptable in last meeting, is independent on access means. Furthermore, the features in UTRA cannot be applied in LTE directly. However, there are some similar features in LTE. So, we propose that the following can be introduced into TR [3], and be investigated and specified further:
· Handover execution time can be considered to start with the moment UE receive the HO command or the moment of UE transporting the last transport block completely on source cell, and end with the moment UE transmit access signal on target cell.
· Handover execution time may be different according to whether gap is needed for measurement for handover in LTE.

· Handover execution time may be different according to whether target cell is known to UE.
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