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1 Introduction
In RAN1 #76bis [1] the following was agreed in relation to discovery signal.
Agreements:
· Rel. 12 discovery signal should identify transmission point

· Rel. 12 discovery signal should facilitate small cell on/off

This indicates that the use case of the discovery signal has been expanded to also cover shared cell type of deployments. The impact on discovery signal design and the UE assumptions to support both of these deployment scenarios have not yet been discussed. In this contribution we try to analyze what support is needed to be provided by the discovery signal for these two types of deployments.
2 Discussion
In a shared cell deployment, the UE will detect the PSS/SSS of the shared cell. The PSS/SSS is typically transmitted from all transmission points within the shared cell. Furthermore, the CRS is also transmitted within the shared cell from all the transmission points. For both the CRS and PSS/SSS, they are transmitted using the same PCI and in a synchronized fashion, hence they will combine over the air. The discovery signal will be used by the UE to detect the different transmission points by transmitting a unique signal per transmission point. This unique signal can, for example, be a CSI-RS. The UE will report RRM measurements based on the discovery signal measurements per TP and the network can then use this information in selecting which TP the UE is scheduled from through the use of DM-RS. Consequently, the unique signal in the discovery signal per TP needs to be co-located with the DM-RS from the same TP. This is in order for the network to be able to assess what the long term quality of scheduling the UE from a certain TP is.
Proposal

· In shared cell deployments, the discovery signal that is transmitted from a specific TP should be QCL with the DM-RS from that TP.
The targeted mechanisms for small cell on/off, according the WID, are HO, CA activation, dual connectivity (if supported) and a new L1 procedure. A common aspect for all these approaches is that the UE needs to be able to measure the discovery signals prior to operating on the frequency wherein the discovery signals are transmitted. The need the discovery signals fulfil for all the different approaches is that the UE can make RRM measurements and further have rough synchronization to the cell from which the discovery signal is transmitted. Common for most of the proposal on how to support small cell on/off is that at the time the UE is scheduled with PDSCH, the cell transmits CRS. How long before time of scheduling the CRS is transmitted to the UE differs for different approaches, but the key aspect is that CRS is transmitted. It could also be foreseen that the cell may at some point also stop operating on/off. This may have an impact for the new L1 procedure as it could be beneficial to indicate to the UE that now the cell is not operating on/off any longer. This could for example be done by utilizing different or modified activation commands on the Scell indicating whether or not the cell is operating on/off. 
In order for the UE to be able to utilise the fact that it has measured on the discovery signal when the UE receives data on the cell, the UE needs to be able to make some assumptions on relations between the antenna ports for the discovery signal and the CRS. Consequently, the discovery signal needs at least to be quasi co-located with the CRS in a small cell on/off deployment.
Proposal

· In small cell on/off deployment, the discovery signal should be quasi co-located with CRS transmitted from the same cell as the discovery signal.
Utilising the QCL framework it should be possible to configure the UE whether or not it can assume that the discovery signal being operated is quasi-co-located in Type A or Type B fashion.

Proposal

· The UE can be configured to assume that the discovery signal is being operated in QCL mode Type A or Type B.
3 Conclusion

In this contribution we discuss the relationship between shared cell and small cell on/off deployments. Based on the discussion in the contribution we propose the following: 
· In shared cell deployments, the discovery signal that is transmitted from a specific TP should be QCL with the DM-RS from that TP.
· In small cell on/off deployment, the discovery signal should be quasi-co-located with CRS transmitted from the same cell as the discovery signal.
· The UE can be configured to assume that the discovery signal is being operated in QCL mode Type A or Type B.
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