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1 Introduction

The work item “Small cell enhancements-physical layer aspects-core part” was approved in RP#62 ‎[1]. One of the objectives of the work item is “efficient operation with reduced transition time of small cell on/off in single-carrier or multi-carrier operation, with enhanced discovery of small cells”. In RAN4#71AH it was agreed that simulations need to be performed in order to find out the cell detection delay based on PSS/SSS in DRS mode ‎[2]. And in RAN4#72 simulation results based on the assumptions in ‎[2] for TP identification delay was discussed.
In this contribution we discuss the necessity of the TP identification in the light of the new LS from RAN1 ‎[3]. 
2 Discussion
TP identification in discovery mode is based on CSI-RS, which is sent in DRS occasions. Based on the current agreements in RAN1, a DRS occasion for a cell comprises N consecutive subframes (N <= 5), and is transmitted every 40, 80,160 ms. Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers.
According to LS R4-145488 ‎[3] that was sent from RAN1, 

· The following parameters or equivalent information are signaled for TP identification, and it is up to RAN2 whether or not to define TP index (TPID):

· PCID (UE may assume that CSI-RS of the TP and PSS/SSS/CRS corresponding to the PCID are QCL wrt average delay and Doppler shift)

· VCID (i.e. CSI-RS scrambling ID as in Rel-11)

· CSI-RS RE configuration (as in Rel-10)

· CSI-RS subframe configuration [this is functionally equivalent to subframe offset between SSS and CSI-RS in a DRS occasion]

· FFS: Antenna port 15 or 16 (i.e. by length-2 OCC as in Rel-10)

· In the case of CSI-RS-based DRS measurement, in addition to the DMTC, the signalling at least includes

· A neighbour TPs list

· TP identification information for each TP

· Synchronization assistance information for each TP

· FFS: whether this is limited to PCID of TP identification or a list of PCIDs for synchronization

Since the list of neighboring TPs, which contains the PCID, VCID, CSI-RS RE configuration and CSI-RS subframe configuration, is provided to the UE, all TPs can be uniquely identified. Therefore TP identification becomes only performing measurements on the listed TPs and reporting back to the network (perhaps after comparing with a threshold). 
RAN4 needs to set requirements on the minimum number of TPs that should be reported based on system level simulations. The minimum number of TPs provided they all satisfy side conditions e.g.

Es/Iot CSI-RS is above a certain level can be derived from the system simulations.
Figure shows the SINR distribution for received CSI-RS for the N strongest TPs in small cell. Here we have used the assumptions that was used for measurement accuracy side conditions ‎[4]. 
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Figure 1 SINR distribution of CSI-RS for UEs in small cells. Dense scenario with 50% load according to ‎[4] 

As it was agreed in ‎[4], three TPs should be considered for identification. It is therefore proposed that UE shall report CSI-RSRP for at least 3 TPs provided they all satisfy side conditions of Es/Iot=0dB.
3 Conclusions

In this contribution we presented an analysis on the requirements for TP identification. Based on the analysis, it is proposed that UE shall report CSI-RSRP for at least 3 TPs provided they satisfy side conditions of Es/Iot=0dB.
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