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1 Introduction

By last RAN1 meeting, lots of approaches have been proposed for the ON/OFF state indication, mainly including [1]
· ON/OFF based on L1 signalling

· Subframe level ON/OFF
· Opt.1: Based on cross-carrier scheduling (explicit E/PDCCH from PCell)

· Opt.2: Based on explicit DCI message to a group of UEs from PCell

· Opt.3: Based on self-scheduling (implicit E/PDCCH from SCell)

· Opt.4: Based on CRS detection on SCell

· Multiple subframe (frame, half frame, etc.) level ON/OFF
· Opt.5: Periodic explicit signalling for ON/OFF indication based on broadcast DCI message to a (multiple) group(s) of UEs

· Opt.6: Periodic explicit signalling for ON/OFF indication based on DRS

· Opt.7: Periodic implicit signalling for ON indication based on E/PDCCH or CRS detection, OFF indication determined by the absence of the indicator

· Opt.8: Periodic explicit signalling for ON indication based on broadcast DCI message, aperiodic implicit signalling for OFF indication

· Opt.9: Periodic explicit signalling for ON/OFF indication based on configured DTX pattern and broadcast DCI message

· ON/OFF based on CA activation/deactivation signalling

As ON/OFF based on CA activation/deactivation signalling has the largest cell on/off transitioning delay that limits the achievable gain, in this contribution, we will make comparison for subframe level and multiple subframe level ON/OFF indication solutions.
2 Discussions
As discussed in study item phase, the motivation to introduce small cell ON/OFF mechanism is interference coordination and energy saving, and as shown in evaluation, higher throughput gain can be observed with faster ON/OFF transition, so that frame level, half frame level or even subframe level transition are required to achieve a dynamic small cell ON/OFF. Based on evaluation result, most gains have been achieved by multiple subframe level ON/OFF, although the performance of subframe level ON/OFF are the best, so we will put our attentions on some other aspects to make a comparison.
Most flexibility of interference avoidance is provided by subframe level ON/OFF, but serious interference fluctuation might also be caused by subframe level ON/OFF, which is not expected because CSI is measured on CSI-RS with specific period and fluctuate CSI measurement results make some difficulty on scheduling. Therefore, in our view, multiple subframe level solutions seem better because they have some interference controllable characteristics that are similar with eIMTA. Moreover, for subframe level ON/OFF with (E)PDCCH and/or CRS detection, UE has to perform blindly detecting every DL subframe even when small cell is in OFF state, which wastes battery power in UE side and then seems unnecessary. Therefore, it is better for ON/OFF solution to support that both the network and UE can enjoy the power saving gain from small cell ON/OFF. For subframe level ON/OFF based on explicit group-common DCI message transmitted from PCell, the common search space capacity might be a bottleneck to support frequent transmission of DCI for dynamic ON/OFF. From this point, multiple subframe level ON/OFF based on periodic signalling is preferred, since OFF subframe is signalled to UE beforehand so that UE receiver can be turned off to save power and relative signalling has not to be transmitted every subframe but located in a set of subframes with a specific period.
For multiple subframe level ON/OFF, there are five options. Considering limited time left for study, it is suggested to consider an option with less specification impacts. So that, among these options, the Opt.5 i.e. periodic explicit signalling for ON/OFF indication based on broadcast DCI message to a (multiple) group(s) of UEs seems better, because it might be considered reusing the signalling mechanism used in eIMTA. Configuring a DTX pattern in Opt.9 and establishing a relationship between ON/OFF indication and DRS in Opt. 6 will introduce additional specification modification obviously. However, in case of Opt.5, there is an issue that whether the number of ON subframes is fixed or adjustable and if adjustable how to signal the number of ON subframes to UE. Although Opt.7/8 has such ability, we think implicit indication presented in Opt.1/3 can be used to dynamically adjust the number of ON subframes during the indicated ON period. That is to say, when ON state is signalled by the group-common DCI, UE will search for its (E)PDCCH on all subframes in relative ON period, if the (E)PDCCH is detected, the subframe will be considered as ON and all signals are assumed present, otherwise the subframe will be considered as OFF.
· Proposal 1: It is preferred to support periodic explicit signalling for ON/OFF indication based on broadcast DCI message.

· Proposal 2: During the period indicated as ON, implicit indication based on E/PDCCH can be further considered to dynamically adjust the number of ON subframes.
3 Conclusions
Our views on the L1 procedure for small cell on/off transition time reduction are presented as,
· Proposal 1: It is preferred to support periodic explicit signalling for ON/OFF indication based on broadcast DCI message.

· Proposal 2: During the period indicated as ON, implicit indication based on E/PDCCH can be further considered to dynamically adjust the number of ON subframes.
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