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1 Introduction

In RAN1#76, a list of agreements and conclusions were achieved on small cell on/off and discovery, and an LS was sent to RAN2/3/4 [1]. Small cell on/off transition time can be reduced by the introduction of a discovery signal that can be transmitted when a cell is off. Procedures for further reduction of small cell on/off transition time have been discussed. In this contribution, we focus on providing detailed solutions of a potential new L1 procedure for small cell on/off that could further reduce transition time. 
2 New L1 procedures
In this section, we discuss two types of new L1 procedures for small cell on/off that further reduces transition time, i.e., Scell activation/deactivation enhancements and SeNB activation/deactivation.

2.1 Scell activation/deactivation enhancements

When a small cell configured as a Scell is turning on or off, activation/deactivation signaling may need to be sent to multiple UEs having this cell in their configured Scell list. The UE-specific activation/deactivation procedure by MAC signaling may not be the most efficient. Therefore, the activation/deactivation mechanism may be further improved to reduce the transition time, for example, the activation/deactivation may be sent to a group of UEs using new layer 1 signaling. 
Proposal 1: Enhance the signaling of Scell activation/deactivation for a group of UEs by L1 signaling.
2.2 SeNB activation/deactivation

If activation/deactivation SeNB can be supported in dual connectivity, then handover procedure or configuring/releasing of a SeNB may be replaced by activation/deactivation in some cases, and significant transition time reduction can be achieved to facilitate small cell on/off. Upon receiving the SeNB deactivation signaling from either the SeNB or MeNB, a UE stops monitoring all cells in the SeNB (i.e. Secondary Cell Group, SCG) except for the configured DRS associated with the cells of the SCG. If no UE monitors the SeNB (except for possibly the DRS burst), the SeNB can be turned off. The SeNB can be activated and turned on if it needs to serve UE(s).

The SeNB deactivation signaling may be sent by MeNB or SeNB. The SeNB activation signaling may be sent by MeNB or SeNB; the SeNB may send the activation signaling during a DRS burst. There are pros and cons to send the signaling by MeNB or SeNB. Generally, since the MeNB is always activated, the MeNB can send the signaling as soon as the MeNB receives the activation/deactivation decision. However, depending on the activation/deactivation decision making procedure and network architecture, the MeNB (or MeNBs) may receive the activation/deactivation decision with an uncertain amount of delay(s), which may not be desirable. This issue may be overcome by sending the signaling by the SeNB, but a con is the SeNB has to wait till a DRS burst to send an activation signaling. Further discussions are needed.
The SeNB activation/deactivation signaling may be sent to a group of UEs using layer 1 signals for higher efficiency. 
Proposal 2: Introduce SeNB activation/deactivation mechanism and the associated L1 signaling.
3 Conclusions
In this contribution, we discussed new L1 procedure further reducing transition time. The following are proposed:
Proposal 1: Enhance the signaling of Scell activation/deactivation for a group of UEs by L1 signaling.
Proposal 2: Introduce SeNB activation/deactivation mechanism and the associated L1 signaling.
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