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Introduction
In RAN 1#76bis, the following conclusions are achieved for procedures for small cell on/off transition time reduction [1]:
· Candidates for the new L1 procedure for activated SCell to further reduce the transition time includes at least followings
· Information on what UE can assume about the cell transmission is indicated to the UE
· Candidates for the indicator are
· DCI message
· Reference signal
· Active time within the DRX procedure 
· Enhanced CA activation/deactivation  command
· For the DCI message and reference signal candidates 
· Down-select whether the indication is sent on the serving SCell operating on/off, on the PCell 
· Down-select the value of the delay between the indicator and its corresponding first on subframe, within the range of 0 to 4 ms
· Define the number of consecutive on subframes associated with the indicator
· FFS: Whether the number of on subframes can be signaled with the indicator
· Maximum number of consecutive off subframes is less than periodicity of configured signals such as DRS or CSI-RS.
· For candidates based on active time within the DRX procedure
· Define whether there should be a separate DRX configuration for the serving cell operating on/off different from the DRX configuration on other serving cells not operating on/off
· Down-select timers related to DRX configuration to support on/off
· For off subframes, UE assumes that the cell transmits a discovery signal in some of the off subframes. A DRS comprises following signals
The following aspects can be used as guidelines to have further discussions for RAN1 #77 meeting for both on and off states for each of the candidates for activated SCell to further reduce the transition time
–      Transition time between on/off states and the definition of transition time used
–      On/off granularity, i.e., any minimum-on-time (after transition from off to on state) and minimum-off-time (after transition from on to off state) restriction
–      Assumptions on data availability/location (e.g., at eNB MAC buffer)
–      Assumptions on CSI availability
–      Assumptions on TA availability
–      Assumptions on DRX status (for example, no DRX configuration )
–      Assumptions on PDCCH or EPDCCH reception at UE
–      Assumptions on the availability of RRC RRM measurement (RSRP/RSRQ) at eNB 
–      Preferred criteria to trigger on/off transitions
–      Specification impacts including any new UE behaviors/procedures needed, in addition to those already agreed until RAN1#76bis meeting
–      How to enable time/frequency tracking and automatic gain control at off to on transition
Above aspects can also be guidelines for any other candidates proposed for small cell on/off

In this contribution we will give some views on the time reduction for activated SCell.  
Considerations on the time reduction for activated SCell
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. If we want to support fast small cell on/off for SCell from 24ms to less than 10ms, CSI feedback is a key factor.
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, DRS should be transmitted for measurement assistance. 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. Thus, from the different requirements of RRM measurement and CSI feedback, we propose
Proposal 2: The period of DRS should be configurable and the intervals of DRS could be FFS.
To support fast SCell on/off, UE needs to monitor the channel states based on DRS when small cell is off. It should be considered 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. 
Proposal 3: The period of DRS could be implicitly bundled with fast SCell on/off. If the period of DRS is less or equal than a threshold, UE support fast SCell on/off. The threshold needs FFS.
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 4: 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: The period of DRS should be configurable and the intervals of DRS could be FFS.
Proposal 3: The period of DRS could be implicitly bundled with fast SCell on/off. If the period of DRS is less or equal than a threshold, UE support fast SCell on/off. The threshold needs FFS.
Proposal 4: Dynamic aperiodic CSI reporting triggered by PCell for fast SCell on/off should be used.
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