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1. Introduction 
According to the RAN1#76 agreements [1], the further reduction of small cell on/off transition time such as other new L1 procedure will be discussed in RAN1#76b. On the other hand, the objective of work item RP-132073 [2], the small cell enhancements in physical layer are about issues related timing reduction as following:
“Can use existing handover, CA activation/deactivation, dual connectivity (if supported) procedures. New L1 procedure for activated Scell operating on/off can further reduce transition time depending on the detailed solutions”.
In this contribution, we base on the RAN1#74b R1-134288 [3] to discuss the time reduction in existing handover (HO) procedure. To add the wake-up phase to earlier active the target cell in the wake-up state, and integrate into the current HO procedure seamless to mitigate the impact for the specification changes.
2. Discussion on transition time reductions in existing HO procedure
The network servicing reliability and smoothness is critically affected by the handover procedure, especially in the small cell environment. In RAN1#74b R1-134288 [3], the activation operation of small cell on/off is proposed to be triggered by measuring uplink signals such as PRACH or SRS. In order to further reducing the transition time of small cell on/off in handover procedure, the techniques of measuring PRACH or SRS at the target eNB could assist the target cell to wake up earlier and improve the smoothness of handover between small cells. If the target cell wake up as soon as possible, then the transition time will be reduced. For minimizing the impact on the legacy procedure, we propose to add new procedure “wake-up configuration” in existing handover procedure. After UEs decode the PDCCH and obtain the resource information of PRACH and transmit PRACH to configure the turned-off small cells. On the other hand, the SRS signal also provide the transmit power for eNB determining the proximity indication of UEs. Therefore, after the UEs sending these two signal, the target cell could receive PRACH or SRS and make early wake-up decision to smooth the handover procedure. This procedure is for the purpose of early activating the target cell, and reduce the transition time. The detail procedure is illustrated in the Figure. 1, where steps of the new added preparation wake-up phase at the beginning of the original handover procedure is highlighted with red colour lines. The following section will describe each step of the proposed method.
3. Operation for the proposed mechanism in existing HO procedure
    For achieving the objective of transition time reductions, which is mentioned above, we propose the following operations to improve the original HO procedure. For the simplicity, we just only address the proposed parts. The proposed operation steps are as following:
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Figure 1. The proposed mechanism for transition time reduction
(Referenced from TS36.300 [4] and modified from the Figure 10.1.2.1.1-1)
1. Send the PRACH or SRS information to source eNB for providing the information and proximity indication of the UEs.
2. Source eNB sends the wake-up request to the target eNB.
3. The target eNB will receive the wake-up request and make the decision to go to the wake-up state from dormant state. The decision criterion will be discussed or evaluated further.
4. The target eNB sends the wake-up response to the source eNB for further HO decision and acknowledge the target eNB.
4. Conclusions
In this contribution, we proposed the wake-up phase concept for earlier waking up target off-state eNB. The small cell detects UEs by uplink signals via PRACH or SRS and source eNB sends the request to target eNB for wake-up preparation. Furthermore, for minimizing the impact for the specification on small cell on/off, we decide to only add the new steps into existing handover procedure. The observation and proposal are listed as following:
Observation 1: 
Early activate the target cell is necessary to shorten the transition time.
Proposal 1: 
Wake-up preparation phase which is added at the beginning of existing handover procedure could earlier wake up the off-state eNB,  which could be realized at source eNB by monitoring PRACH/SRS, such that seamless handover to target off-state eNB is possible.
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