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Introduction
In RAN 1#76bis, the following agreements are achieved for DRS design [1]:
· For enhanced discovery procedure:
· UE can be configured with at least one DRS measurement timing configuration per frequency
· Note: DRS measurement timing configuration indicates when UE may perform cell detection and RRM measurement based on DRS
· Note: UE can detect multiple cells based on a DRS measurement timing configuration on the frequency
· UE can expect DRS in DRS measurement timing configuration
· DRS measurement timing configuration includes at least period and offset and potentially duration
· The reference timing for the offset is a serving cell timing
· FFS: Which serving cell
· A DRS comprises following signals
· Both PSS and SSS are transmitted
· Additional reference signal(s) include CRS and/or CSI-RS
· FFS: Changing mapping of PSS/SSS, CRS, CSI-RS
· Further down select of following alternatives of DRS in RAN1 #77 meeting
· Alt. 1: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CRS with configurable
· Alt. 3a: DRS is PSS/SSS/CRS
· Alt. 3b: DRS is PSS/SSS/CSI-RS
· Alt. 5: DRS is PSS/SSS/CSI-RS/CRS or PSS/SSS/CSI-RS with configurable
· Rel. 12 discovery signal should identify transmission point
· Rel. 12 discovery signal should facilitate small cell on/off

In this contribution we will give some proposals on the design of DRS.  
Considerations for DRS
Evaluation results of CSI-RS and CRS are given in different company’s contribution [2] [3]. Both CSI-RS and CRS could meet the requirement of DRS. we will give our analysis based on RSRP/RSRQ measurement and TP identification.

· RSRP/RSRQ measurement
Based on current agreements, DRS will be transmitted at least in off-state. If DRS is transmitted in off-state only, an on/off states indicator should be defined to inform UE the states of small cell. Besides, all UEs have to monitor small cell states and make RRM measurement switch between DRS-based and CRS-based. It is should be noted that these actions will not only apply to UEs in serving cell but also to UEs in neighbor cell. Once a fast on/off transition is used, it will generate huge overhead to whole network and mass RRM switch to UEs. Therefore, it is a natural choice that
Proposal 1: DRS should always be transmitted regardless small cell on/off states.
If DRS are transmitted when small cell is on, UE needs to treat the RRM measurement selection between CRS-based and DRS-based. Since legacy RRM measurement is based on CRS, if CRS is used for DRS measurement, the RRM measurement selection is easy to solve and less standardization work is required. Otherwise, if CSI-RS is used for DRS, new RRM easement should be defined based on CSI-RS and UE have to make RRM measurement switching. Therefore, 
Observation 1: From the perspectives of RRM measurement consensus and standard impacts, CRS based DRS is preferred. 

· TP identification
During the discussion in RAN1#76bis, we have achieved the agreement that R-12 discovery signal should identify transmission point. It has been identified that both CSI-RS and CRS can support TP identification in case of non-shared cell ID scenario, while CRS can not support TP identification in case of shared cell ID. 
Obviously, if TP identification in case of shared cell ID is chosen as a scenario must be supported for the design of DRS, CSI-RS based DRS should be defined. However, since legacy RRM measurement is CRS based, this means that the measurement both in on and off states should be enhanced. Besides, all RRM measurement should be based on CSI-RS based DRS measurement. Accordingly, new RRM measurement should be defined. 
Observation 2: If TP identification in case of shared cell ID is chosen as a scenario must be supported, CSI-RS based DRS should be specified. 
For small cell deployment, it is a choice for operators that TP are deployed with shared or non-shared cell ID. To meet this flexibility, the down select of DRS should be among Alt.1, Alt.3b and Alt.5. If we choose Alt. 3b as DRS, it means for TPs deployed with non-shared cell ID, CSI-RS should be used and CSI-RS based RRM measurement must be supported. However, if PSS/SSS/CSI-RS is used as DRS, RRM measurement selection between CRS and DRS is unavoidable. We should note that with configurable DRS, like Alt.5, there is still an opportunity that CRS based RRM measurement is used for non-shared cell ID case while use CSI-RS based RRM measurement for shared cell ID case. This means configurable DRS give more flexibility to small cell deployment. Thus, our proposal is 
Proposal 2: DRS are PSS/SSS/CSI-RS/CRS or PSS/SSS/CSI-RS with configurable (Alt.5).
Conclusion
In this contribution, we provide our views on DRS design. They are:
Proposal 1: DRS should always be transmitted regardless small cell on/off states.
Observation 1: From the perspectives of RRM measurement consensus and standard impacts, CRS based DRS is preferred.
Observation 2: If TP identification in case of shared cell ID is chosen as a scenario must be supported, CSI-RS based DRS should be specified.
Proposal 2: DRS are PSS/SSS/CSI-RS/CRS or PSS/SSS/CSI-RS with configurable (Alt.5).
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