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1 Introduction
In RAN1 #77, numerous aspects of the design of the discovery signal were agreed. The gist of the agreements is summarized in the following. It was agreed that the UE can assume the presence of the PSS/SSS/CRS in the DRS and, in addition, CSI-RS if configured. RSRP measurements using both CRS and CSI-RS are supported. Support of RSRQ measurements on CRS, CSI-RS or both is still under discussion including in an email discussion that was inconclusive. It was also agreed that for DRS based measurements, the UE can only assume the presence of the DRS. A DRS occasion for a cell comprises five or less subframes which contain PSS, SSS and at least one port of CRS (transmitted in all DL and DwPTS subframe regions) and possibly multiple CSI-RS RE configurations. For the CSI-RS, at least a single antenna port 15 is supported, transmitted in one subframe of the DRS occasion. The relative subframe offset between the subframe carrying the CRS and the SSS can be varied. A DRS occasion for a cell is transmitted at least with periodicities of 40, 80 or 160 ms.
The following remaining questions need to be resolved.

1) Whether the number of subframes in a DRS occasion is fixed or configurable
2) Relationship to restricted measurement subframes
3) Use of antenna ports other than port 15 and the number of REs/PRB
4) Whether to allow CSI-RS in more than one subframe
5) Representation of transmission point (TP) ID
6) RRM measurement configuration
7) Network assistance for CSI-RS based measurements
8) RSSI definition for DRS based RSRQ measurements
9) The number of different DRS measurement timing configurations (DMTC) per UE

10) Level of synchronization between cells configured for DRS measurements on the same carrier frequency
In this document, we address issue 7. Issues 1-5 are addressed in [1]. Issues 6, 9 and 10 are discussed in [2] and issue 8 is discussed in [3].
2 Discussion
The provision of network assistance for DRS measurements needs to be designed so as to ensure that both UE and network complexity are not increased significantly.

For CRS based measurements, the current capability of UEs to make measurements without the provision of extensive network assistance can be carried over to CRS based measurements within the DRS. Therefore, in the following, we focus on CSI-RS based measurements within the DRS.

Regarding UE complexity, we can make the following observations. First, the complexity of searching over multiple CSI-RS RE configurations and OCCs should have manageable complexity since many of them can be captured in the same set of OFDM symbols. Secondly, searching over multiple subframe offsets could be more complex depending on the implementation due to the need to consider multiple subframes. Finally, searching over a large number of configurable cell IDs is not robust performance or complexity wise since the sequences used for the CSI-RS have very poor cross-correlation properties. This is mainly due to the fact that there are only 2 REs per PRB.

In terms of network complexity, the main issue is that the combination of TP IDs that the UE needs to search is likely highly dependent on the location of the UE. Thus in order to ensure that the UE does not miss measuring TPs that are good candidates, the cell must provide a list of all TPs that are candidates corresponding to a large set of potential UE locations. For a dense small cell network or a shared cell with a large number of TPs, this list could be large. When two or more clusters or shared cells are in close proximity this situation could get significantly worse since the uncertainty of the UE location may force the network to provide information for a large number of TPs from both clusters. This is undesirable, especially since it doesn’t help much in minimizing UE complexity.
In order to minimize the network assistance that must be provided to the UE, it is beneficial to limit the configurations and configurable cell IDs that a UE can use based on an initial measurement made by the UE of the UEs environment. In order for the UE to know which configurations and configurable cell IDs to test, a subset of IDs and configurations indexed to the detected cell IDs as defined by the PSS/SSS can be defined in the specifications. Or a set of ways in which the UE can determine the configurations and configurable cell IDs to search can be defined in the specifications and the particular method to use could be indicated to the UE via RRC signaling. 

As an example, the possibilities for CSI-RS based discovery could be limited based on the detected PCID derived from the PSS/SSS/CRS. For instance, the UE can determine the configuration to search as mod(Cell ID+i, R), where i ranges from 0 to 3, where R is the number of CSI-RS RE configurations possible in the DRS occasion. Within the set of REs defined by the configuration, the UE searches for both ports 15 and 16. The configurable cell ID used can be the same as the cell ID detected from the PSS/SSS. Therefore, the UE can search for up to 8 different transmission points per cell and multiple cells with minimal additional information (e.g. QCL configurations) other than the rough timing of the discovery signal and the discovery signal configurations indicated via RRC signaling.

Proposal: Limit the configurations and configurable cell IDs that the UE needs to consider for CSI-RS based measurements based on the detected PSS/SSS. 

The UE should be able to make measurements with minimal information in addition to a rough timing search window as part of network assistance information for measurements.
3 Conclusion
In this contribution, we discussed some of the remaining details pertaining to discovery signal design and made the following proposal.

Proposal: Limit the configurations and configurable cell IDs that the UE needs to consider for CSI-RS based measurements based on the detected PSS/SSS.
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