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1. Introduction
The RAN4 discussion on the small cell on/off and discovery procedures was started in RAN4#71 Ad hoc and focused on the DRS signals to be used and possible deployment scenarios. Some simulation assumptions for system level [1] and link level [2] were tentatively agreed. In this paper we discuss some of the cell discovery procedures in relation to these simulation assumptions. 
2. Discussion

In RAN4#71 AH several cell discovery options were discussed. Besides the Rel.8 cell detection procedure of acquiring PSS/SSS and then CRS, a CSI-RS based cell detection procedure was also brought up. One of the target deployments for such procedure seems to be a scenario similar to what is depicted in Fig. 1, however, all the “small cells” on f2 are transmission points involved in CoMP transmissions that do not have a cell ID but transmit CSI-RS.
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Figure 1: Small cells scenario 2a
The cell detection procedure for which there is already agreement in RAN1 is very similar to the Rel.8 detection except for the fact that PSS/SSS/CRS are transmitted during the DRS occasion. The UE acquires coarse timing and the cell ID by detecting PSS/SSS and then CRS is used to validate the cell ID and measure the actual signal strength(RSRP) to be reported to the network. This cell detection procedure is well understood.
From the RAN1 tentative agreement on using CSI-RS for DRS it is not clear what the exact detection procedures and how the measurements are to be performed. In the simulation assumptions tentatively agreed in [2] a discovery procedure based entirely on CSI-RS is implied. First of all, we would like to point out that the Hetnet CoMP scenario 4 considered in Rel.11 has the TPs on the same frequency as the macro cell that they belong. The TPs have the same cell ID as the macro (same PSS/SSS/CRS) and can be differentiated by a specific CSI-RS. However, PSS/SSS/CRS transmission is always present. In the scenario implied in [2] the TPs are on f2 while the macro cell is on f1 and it seems that the TPs only transmit CSI-RS and not PSS/SSS/CRS(if they would be transmitting this then they would be small cells with different cell IDs). We would like to point out that this scenario has not been studied and it is not clear what advantage it would have compared to the scenario 2a where the small cells have their own cell IDs.
Another aspect that should be considered is the timing acquisition to perform CSI-RS based detection. Similar to CRS, in order to detect CSI-RS the received signal has to be processed in the frequency domain, as such, symbol timing information has to be known at the receiver. If at least PSS/SSS are not transmitted, it is not clear how the UE would acquire the symbol timing. 
Another possible configuration for DRS would be for the TP to transmit PSS/SSS and CSI-RS without and CRS. This configuration would solve the symbol timing problem highlighted above. In this case, however, it is not clear how the CSI-RS sequences would be linked to PSS/SSS. The UE would have to be provided with some sort of neighbour list or mapping between CSI-RS and PSS/SSS. If such a detection procedure is considered, its performance would have to be carefully studied. The Rel.8 based detection procedure CRS is used to prune the false detections of PSS/SSS as there is a 1-1 to mapping between PSS/SSS and CRS. If CRS is by-passed and there are multiple CSI-RS instances tied to one instance of PSS/SSS the false alarm rate and possible increase in complexity should be carefully studied. 
Since all the details about the use of CSI-RS for DRS are not yet settled in RAN1, RAN4 should wait for RAN1 to finalize the design in order to find the best way to address the problems listed above.

3. Conclusion
In this paper we briefly analyzed some cell discovery procedures and how they are related to the scenarios. It was highlighted that CSI-RS based TP detection has several challenges. Since all the details about DRS design and use of CSI-RS for DRS are not yet finalized, RAN4 should wait for RAN1 to finalize the design before proceeding with this work.
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