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In the RAN1 #76 meeting, the following conclusion was made [1]:
Conclusion:
· Followings are open issues of small cell on/off and discovery to reduce the transition time
· How to support DRS-based RSRQ-like measurements
· Potential RAN2 impacts to use the DRS-based measurements in handover, and carrier aggregation activation/deactivation, and dual connectivity procedure (being defined in RAN2)
· Investigate detailed solution(s) of new L1 procedure for activated Scell operating on/off that further reduces transition time
· Specify UE monitoring behavior when DRS(s) is configured for a UE, e.g., 
· Whether DRS can be transmitted when cell is on
· Under what condition(s) UE measurements are based on DRS, and/or CRS
· Whether (and how) cell On/Off states explicitly informed to UE
· Which other signal(s) the UE can assume are transmitted in addition to PSS for enhanced cell discovery
· Details of network assistance/information provided to UEs for performing enhanced cell discovery
· Other aspects related small cell on/off and discovery include RLM, DRX are FFS
In this contribution, we will discuss UE monitoring behaviour when DRS(s) is configured for a UE and whether cell on/off states need to be informed to UE and provide our proposals.
Discussion
2.1 Procedures related to DRS when cell is on
In order to reduce the interference and energy consumption, some small cells can be switched off if the load of small cells is very low. The switched off cells can be re-opened if traffic demand increased.To achieve transition time reduction, transmission of discovery signal shall be supported for small cells during OFF state, and the discovery signal shall be used at least for cell identification and measurements.Importantly,it is beneficial for a UE to perform UE measurements based on the DRS since significant system gain can be achieved if the UE measurement can be performed and reported before the cell is turned on [2].So the motivation to introduce DRS is mainly to support UE measurement and cell identification for OFF small cells. And the desirable properties of DRS are synchronization of DRS from different small cell, enable effective discovery of weaker cells, small cell identification and measurement for OFF cell [3], etc. And the legacy PSS/SSS/CRS has these properties. Therefore, it is not necessary to transmit DRS when cell is on since the legacy PSS/SSS/CRS has the same properties of the DRS. In other words, the PSS/SSS/CRS can play the role of DRS when cell is on. 
Moreover, if DRS is transmitted when cell is on, it will bring many problems. For example, if DRS is transmitted when cell is on, UE can detect DRS and CRS to perform measurement and obtain two measurement results since both DRS and CRS can be used for measurement. Obviously, it will result in additional UE power consumption and may increase network implement complexity. In addition, it will result additional eNB power consumption and bring the inter cell interference between cells. Furthermore, transmitting DRS will increase the overhead and thus it will reduce the spectral efficiency.
Therefore, according the above analyses, we have the following proposal:
Proposal 1: It is not necessary to transmit DRS when cell is on.
2.2 Operation of the states of cell with small cell on/off 
In this section, we will discuss whether the cell states should be informed to UE and which RS should be used for RRM measurements. Considering the analysis in section 2.1, DRS is transmitted for UE measurements and cell identification when cell is off, and the procedure of RRM measurement and cell identification is the same as the legacy procedure when cell is on.
Considering the CA and dual connectivity cases, it seems reasonable to introduce additional signalling for indicating small cell on/off states. However, it will obviously increase the signalling overhead. 
Moreover, beside additional signalling solution, there should be at least one method to solve this problem. The method is that the cell states can be determined by UE implementation and there is no need to introduce the signalling for informing the states of cell. For example, UE first performs RSRP measurement based on both CRS and DRS regardless of the cell state. And UE can analyse the different measurements. According to the UE analysis, the cell states can be detected by the UE. According to the above analyses, there may exist a little delay if the cell state is not informed to UE, however, there is no impact on the specification and no signalling overhead. Compared with the time used for detecting the indication of cell states, the delay may be acceptable. Currently, the resource is very limited, but there may result in the signalling overhead for informing the states of cell. The only benefit of being informed UE of the states of cell is that UE can quickly detect RS according to the information of the cell states indication. Compared with these methods, we think there is no need to inform the states of cell to UE. Therefore, we provide the following proposal:
Proposal 2: It is not necessary to inform UE of the cell states.
[bookmark: _GoBack]According to the above discussion, there is no information to indicate the small cell on/off state and the states of cell can be detected by UE implementation. Therefore, if UE recognize the cell as on, UE perform RRM measurement based on CRS. If UE recognize the cell as off, UE perform RRM measurement based on DRS. So when cell is on/off, RRM measurement is based on different RS. And it depends on the RS what the states of cell should be. Therefore, we have the following proposal:
Proposal 3: Which RS is used for RRM measurement depends on the detected state of cell.
Conclusion
In this contribution, we further analyses UE monitoring behaviour with cell on/off operations.The following proposals are made:
Proposal 1: It is not necessary to transmit DRS when cell is on.
Proposal 2: It is not necessary to inform UE of the cell states.
Propose 3: Which RS is used for RRM measurement depends on the detected state of cell.
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