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1. Introduction
In RAN1#76, procedures for small cell on/off transition time reduction are discussed, and some agreements are achieved as following:
· No new idle mode UE behavior in Rel-12 small cell enh. WI

· For intra-/inter-freq. RRM measurement, at least DRS-based RSRP measurements are supported
There remain some open issues of small cell on/off and discovery to reduce the transition time. In this contribution, we would like to discuss the potential RAN2 impacts to use the DRS-based measurements and the UE monitoring behaviors. 
2. Discussion
2.1 Potential RAN2 impacts to use the DRS-based measurements
Discovery signals of small cells in off state are necessary to reduce small cell on/off transition time. As discussed in the last meeting [1]-[8], DRS-based measurements in handover, CA SCell activation/deactivation, and dual connectivity procedure may have some RAN2 impacts. 
· Handover
In the case of handover, RRC signalling from the serving cell may be used to configure UEs with the DRS information of multiple potential target small cells which are in off state. Measurement reporting configuration may also be configured to UE. Then, UE should perform cell search and measurement based on the provided DRS and report measurement results when the reporting condition is fulfilled. On receiving the measurement report based on DRS, the serving cell may decide to send request via X2 to the target small cell, in order to turn on the small cell. This request could be sent together with the current handover request message. The target small cell is turned on after receiving the request, and then a response message is sent to the serving cell. Handover request ack message may be sent together with the ack message if handover request message is received before. Since the target small cell has been turned on, the following procedure could be same as the current handover procedure. 
· SCell configuration/deconfiguration in CA
In carrier aggregation, as UE traffic volume or the radio link quality changes, eNB could decide to add or remove one or multiple SCells for the UE. In order to reduce small cell on/off transition time, eNB may configure UE with the DRS information of the small cells which are in off state before adding them as SCells for the UE. UE then perform cell search and measurements based on DRS. When UE triggers measurement reports based on DRS to the eNB, eNB could decide to turn on a small cell as the SCell for the UE. After the small cell is turned on, eNB sends RRC Connection Reconfiguration including SCell addition and then SCell activation MAC CE to the UE, saving the small cell on/off transition time. 
· SCell activation/deactivation in CA

In carrier aggregation, when eNB has configured a small cell as the SCell for a UE, eNB may send SCell deactivation to UE and then turn off the SCell if UE traffic becomes lower or the radio link quality between UE and the SCell becomes poor. During this period, eNB could configure DRS information to the UE for measure the off state SCell. When the eNB decides to turn on the SCell, UE could use the radio resource from the SCell immediately and the small cell on/off transition time is reduced.
· Dual connectivity

In dual connectivity, UE is served by two eNBs, i.e. MeNB and SeNB. In RAN2#85, it is agreed that cross-eNB activation/deactivation is not supported and the special SCell is always activated. That is to say, MeNB can only activate/deactivate cells under MeNB and SeNB can only activate/deactivate cells under SeNB and the pSCell is never deactivated. Hence, in dual connectivity, if we want to turn off SeNB, we can perform SeNB removal procedure to the UEs. 

If we want to turn off some of the cells under MeNB or SeNB, but not all the cells under SeNB, SCell activation/deactivation or SCell addition/removal could be used to reduce the cell on/off transition time.

Proposal 1: RRC signalling is used to configure DRS information to the UE. 

Proposal 2: An LS may be sent to inform RAN2 of the above procedures impacted by DRS-based measurements. 
2.2 Cell on/off states and UE monitoring behaviors
Cell on/off states have some impact on UE monitoring behaviors. In cell on state, UE would assume to monitor PSS, SSS, CRS and CSI-RS. While in cell off state, UE would only assume DRS, which may include PSS and potentially other signals. Thus, it is beneficial to let UE notified the cell on/off state. We think the explicit indication of cell on/off state is robust and simple, which does not require eNB or UE to determine the relation between cell on/off state and measurement occasions. There might be some signalling delay in this option. One alternative is that eNB can discard the measurement result received during the cell on/off transition period and consider only the measurement results which have no confusion.
Proposal 3: Cell on/off state is explicitly informed to UE.

In order to reduce the signalling delay, L1 signalling can be used to inform UE of the cell on/off state. DCI format 1C may be used for this purpose. When UE is configured with DRS of a small cell and UE is not informed by L1 signalling that the small cell is on, UE would assume DRS for cell search and measurement. When UE is configured with DRS of a small cell and is informed by L1 signalling that the small cell is on, UE would use CRS to measure. When UE is not configured with DRS, UE would use legacy procedure for cell search and measurement. 
Proposal 4: L1 signalling is used to inform UE of the cell on/off state. 
3. Conclusion
In this contribution, we have analyzed the potential RAN2 impacts to use the DRS-based measurements in handover, SCell configuration/deconfiguration, SCell activation/deactivation and dual connectivity, and discussed the relation between cell on/off state and UE monitoring behaviors. We have the following proposals: 
Proposal 1: RRC signalling is used to configure DRS information to the UE. 

Proposal 2: An LS may be sent to inform RAN2 of the above procedures impacted by DRS-based measurements.
Proposal 3: Cell on/off state is explicitly informed to UE.

Proposal 4: L1 signalling is used to inform UE of the cell on/off state. 
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