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Introduction
In RAN 1#77, lots of attention has been paid to the design of DRS and some agreements have also been achieved on procedures for small cell on/off transition time reduction [1]:
· Minimize RAN2 impact by small cell on/off transition time reduction in addition to DRS-based measurement
· For the purpose of DRS based measurements, the UE shall only assume the presence of signals of the DRS
· For both intra- and inter- frequency measurement, if a UE is configured with only DRS-based measurements reporting on a given carrier frequency, and UE is not configured with an activated serving cell on that carrier frequency, the UE shall (should) not assume the presence of any signal and channel except for DRS in the DMTC (DRS measurement timing configuration) duration
In last RAN plenary, the scope of small cell on/off transition time reduction was also discussed and the following agreement is achieved [2]:
· Spend no more than 1 TU in RAN1#78 to discuss this open issue:
· “Investigate detailed solution(s) of new L1 procedure for activated SCell operating on/off that further reduces transition time”
· If a consensus cannot be reached on a complete solution during this limited time, then there will be no new L1 procedure for activated SCell operating on/off in Rel-12 due to time constraints.

In this contribution we will give some views on the time reduction for activated SCell.  
Views on the small cell on/off time reduction
Fast small cell on/off can provide better performance than semi-static small cell on/off, which has been evaluated in study phase. For fast small cell on/off for SCell, UE monitoring and SCell on/off indicator are two key factors. To efficiently reduce the time for SCell on/off, we must consider the availability of CSI. Although CSI might not be a prerequisite at eNB, without CSI information, scheduling is hard to proceed, especially when small cell statue is from off to on.
To support less than 10ms on/off for SCell, the coordination between eNB and UE is required. For eNB, legacy measurement signals will be transmitted in on state and there are no CSI feedback issues no matter whether DRS is transmitted. Once a small cell decides to enter off states, it is still an open issue that if an on/off indicator is transmitted to UEs. For SCell, an on/off indicator will not generate benefit to handover progress, but bring huge overhead when fast on/off is used. Therefore, 
Proposal 1: explicit on/off indicator might not be used for SCell on/off.
When a small cell is in off state, Based on the agreement in last RAN1 meetings, when small cell is in off statue, DRS based measurement will be configured. As for the design of DRS, the requirements of RRM measurement and fast on/off CSI feedback are different. The period of DRS for RRM measurement could be at the level of tens of milliseconds while the fast on/off operation requires DRS transmission less than 10ms for CSI measurement and feedback. If the period of DRS is fixed, to meet the requirement of CSI feedback, very short DRS period should be defined. However, a short DRS period means more energy consumption for UE and larger interference caused by DRS.  It is a natural choice to consider that the period of DRS is implicitly bundled with UE CSI feedback and fast SCell on/off. Namely, if the period of DRS is larger than a threshold, like 10ms, fast SCell on/off could not be supported and when the period of DRS is configured less or equal to this threshold, UE make continues CSI measurement and support fast SCell on/off. Based on the agreements in last RAN1 meeting, a DRS occasion for a cell is transmitted every M ms and candidate values for M are 40, 80, 160, FFS on other values.
Proposal 2: Add a new short DRS interval for fast small cell on/off and fast small on/off is bundled with this short DRS interval.
When UE is in the mode of continues CSI measurement in SCell off states, there are two CSI reporting schemes.
Scheme 1: semi-static periodic CSI reporting.
Scheme 2: dynamic aperiodic CSI reporting.
For scheme 1, CSI reporting period can be configured by higher layer, and CSI is semi-static reported in fixed uplink resources. The advantage of semi-static CSI reporting is eNB can continually get CSI information and scheduling for CSI report is not required. Once eNB get CSI information of SCell, a downlink transmission can be triggered. This means a shorter transition time from off to on state. The disadvantage of scheme 1 is also obvious. Semi-static CSI reporting will cause larger overhead and interference in uplink.
For scheme 2, UEs monitor downlink CSI of SCell, but will not report till an aperiodic CSI report indicator from PCell. The advantage of scheme 2 is less uplink overhead while the disadvantage of scheme 2 is a larger CSI reporting cycle. However, since UE make continues CSI monitoring, the transition time from off to on state should also be reduced to less than 10ms.
Proposal 3: Dynamic aperiodic CSI reporting triggered by PCell for fast SCell on/off should be used.
Based on the above process, eNB can directly get downlink CSI of SCell and can make a quick scheduling. Since UE is continuously monitoring SCell states, a cross scheduling from Pcell could be used for SCell transmission and no explicitly indicator is required.

Conclusion
In this contribution, we provide our proposals on fast on/off for SCell. They are:
Proposal 1: On/off indicator is not used for SCell on/off.
Proposal 2: Add a new short DRS interval for fast small cell on/off and fast small on/off is bundled with this short DRS interval.
Proposal 3: Dynamic aperiodic CSI reporting triggered by PCell for fast SCell on/off should be used.
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