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1  Introduction
After the discussion in RAN1 #76bis, the following conclusions are made:
· Candidates for the new L1 procedure for activated SCell to further reduce the transition time

· 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. No transmissions are made in other subframes except for explicitly configured transmissions.

In this contribution, we provide our views on L1 procedure for small cell on/off.
2 Discussion  
The feature of small cell on/off is beneficial for system throughput in terms of interference mitigation and the coordination among small cells, especially in dense small cell deployments. A small cell can be turned into the dormant state to reduce the inter-cell interference if no data is served by the small cell. Besides, if data is best served by a dormant small cell, the small cell can be turned on and provide data transmission service. 
To reduce the transition time, it is a common understanding that DRS is transmitted from small cells for UEs to detect the existence of neighboring small cells and perform RRM measurement and channel tracking before small cells are turned on. Moreover, according to TR 36.872[1], the procedures such as handover, carrier aggregation, or dual connectivity could be used for operation procedure of small cell on/off.
For the cases of handover, due to the associated signaling in the EUTRAN and core network, it induces the largest delay among the above three procedures and it might be difficult to significantly reduce the transition time unless the higher layer procedure is changed. With respect to carrier aggregation, MAC layer signaling for SCell activation/deactivation resulting in much reduced transition times in the order of 20ms. As for dual connectivity, where the difference from carrier aggregation lies in the assumption of the backhaul between the MeNB and SeNB. The signaling details for dual connectivity are still under discussion in RAN2 and additional latencies may incurred from the non-ideal backhaul.
Among the above three procedures, SCell activation/deactivation is likely to provide best small cell on/off performance due to the shortest transition time. However, according to TR 36.872 [1], the more dynamic on/off operation with reduced transition time can increase the performance gain. Hence, new L1 procedures may be utilized to further reduce the transition time. 
3 L1 Procedure for Small Cell ON/OFF
In this section, we discuss new L1 procedure to achieve more dynamic small cell on/off operation. The latency using the MAC control signaling to activate/deactivate a SCell is about 20~30ms. The data traffic may be intermittent and the time interval between two burst data arrival would be less than hundreds of milli-seconds. Hence, rather than frequent activation/deactivation procedure, it is beneficial to keep the SCell as activated for a longer period to avoid activation delay and perform cell on/off operation with L1 procedure. 
The transition time could be further reduced for activated SCell if a UE is indicated the on/off state through explicit L1 control signaling from the PCell. The minimum-on-time/minimum-off-time can potentially be very short when the transitions from on-to-off and off-to-on state are signaled via L1. Once the UE is aware that the small cell is turned on, it can monitor PDCCH and receive PDSCH immediately. There are several solutions for L1 procedure [2][3] and the latency could be around or less than 10ms. 
A solution that indicates SCell on/off status with one radio frame (10 ms) granularity was proposed in [2] and indication would be periodically signalled to a group of UEs in a broadcast fashion. One example is to utilize DCI format 1C to indicate the state of SCell in the subframe 4 ms before the frame boundary. Besides, some variation is also proposed, where the number of consecutive subframes that will be on in the upcoming frame is further indicated. In our view, this may increase the complexity of the scheduler since it must determine the scheduling for the next frame. Hence, we do not see a strong motivation to provide the information of number of consecutive subframes that will be on in the upcoming radio frame.
Proposal 1: Do not indicate the number of subframes that will be on in the upcoming radio frame.
It is noted that the previously proposed L1 signaling is transmitted periodically and the indication of on/off is signaled every frame to indicate the state of the next frame. However, the L1 signaling can only be transmitted in the frame N when frame N+1 is on. That is, if UE do not receive the L1 signaling for indicating small cell on/off in the frame N, it assumes that the frame N+1 is off. By doing so, the capacity of PDCCH can be saved.
Proposal 2: L1 signaling for indicating small cell on/off can only be transmitted when the small cell will be turned on.
4 Conclusion
In this contribution, we discuss the L1 procedure to reduce the transition time for small cell on/off and propose that
Proposal 1: Do not indicate the number of subframes that will be on in the upcoming radio frame.

Proposal 2: L1 signaling for indicating small cell on/off can only be transmitted when the small cell will be turned on.
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