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1 Introduction
How carry out RRM measurement for on/off small cells is largely dependent on the signal type(s) of DRS. In RAN1 #76bis, small cell DRS candidates were narrowed down to four options [1]:

· 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.
2 Discussion
· RRM measurement based on CRS

If Alt.3a is finally adopted for the DRS of small cells, the RRM measurement of small cells could be done in a legacy way. There are only some small issues needing to be solved or verified. One of them is that a Rel-12 “off” cell might be discovered and measured by a legacy UE. Whether this case should be avoided or not may need further discussions. Another issue is that how many CRS symbols (e.g. more than one subframe) should be included into a one-shot DRS to guarantee a comparable performance of DRS-based RSRP measurement to the legacy CRS-based measurement.
· RRM measurement based on CSI-RS
Except for Alt.3a, if any of other alternatives is adopted for the DRS, CSI-RS based RRM measurement may be supported in Rel-12. According to the discussions in the past meetings and some simulation results provided by companies [2]-[4], the accuracy of CSI-RS-based RSRP measurement may be comparable to, or better than, the legacy CRS-based RSRP measurement if interference is alleviated using CSI-ZP and the bandwidth of small cells to be measured is equal to or larger than 5MHz.

There may be another problem of CSI-RS-based RSRP measurement. During one measurement period, a Rel-12 UE could discover and measure some legacy cells and some Rel-12 cells. The serving eNB of this Rel-12 UE may need to compare these legacy or Rel-12 cells to select an optimal cell for this Rel-12 UE if necessary. To guarantee the reliability of the comparison and any subsequent cell selection, the absolute value of CSI-RS-based RSRP should be comparable to CRS-based RSRP as well. At least, the RSRP measurement results based on CSI-RS should be able to comparably reflect the signal quality of cells to be measured similarly to CRS for earlier Releases. For instance, if both CRS and CSI-RS are transmitted by a Rel-12 cell, e.g. a dynamic on/off cell, the transmission power of CRS and CSI-RS could be different. In this case, the CSI-RS-based RSRP measurement results may need to be adjusted to be comparable to the CRS-based RSRP. Another case is related to a Rel-12 “off” cell which is only transmitting CSI-RS while the UE is measuring it. The CSI-RS-based RSRP measurement results may need to be adjusted to take into account the presence of CRS as well if CRS will be transmitted after the cell is turned on. This is because even if the results are obtained by measuring “off” cells these results would be used to predict the potential quality of these cells after they are turned on.
Observation: The CSI-RS-based RSRP measurement results should be able to comparably reflect the signal quality of cells similarly to that obtained with CRS in Rel-8, to guarantee the reliability of selection between Rel-12 cells and legacy cells.
· RRM measurement based on which, while both of them are available
In consideration of the agreed DRS candidates, it seems possible that both CRS and CSI-RS may be available to UEs for measuring one small cell, e.g., the Alt.1 or Alt.5.
If CSI-RS-based RSRP could be comparable to CRS-based RSRP not only in the sense of accuracy but also in the sense of absolute value, the resource from which RSRP is derived may turn out to be insignificant. Hence, the issue that UEs need to choose which RS to estimate RSRP can be treated as an implementation issue. If so, UEs could have more flexibility in RRM measurement and the specification work load in RAN may be reduced correspondingly.

Proposal: When both CRS and CSI-RS are available, UEs may choose on which RS to estimate RSRP as an implementation issue.
3 Conclusions
Potential issues or observations of RRM measurement for small cell on/off:

· Based on CRS:
· How many CRS OFDM symbols are required to achieve comparable performance?
· Based on CSI-RS: 

· The CSI-RS-based RSRP measurement results should be able to comparably reflect the signal quality of cells similarly to that obtained with CRS in Rel-8, to guarantee the reliability of selection between Rel-12 cells and legacy cells.
The following proposal is made: 
· When both CRS and CSI-RS are available, UEs may choose on which RS to estimate RSRP as an implementation issue.
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