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1 Introduction

In this document, we describe emulation of RSSI for RSRQ calculation. The merit is it can adapt fast change of the traffic load of neighbour cells and to improve sampling point misalignment to the traffic load.

2 Discussion
In [1], we proposed flexible cell range (FCR) as to generalize cell range expansion/reduction among small cells instead of only cell range extension between macro and small cell relations. The cell size is governed by PSS/SSS/ CRS/PBCH coverage. UE measures RSRP/RSRQ using CRS and basic operation is to choose the best RSRP/RSRQ cell at the certain location. In interference limited FCR, cell association is flexible taking into account the traffic load and network power consumption. In this document, we describe emulation of RSSI for RSRQ measurement.  We point out possible issue of RSSI calculation in the small cells. 
1) Adaptation of the fast change of the interference

In macro deployment, it is expected relatively large number of UEs are served by an eNB. Therefore, the physical cell resource usage is relatively averaged. On the other hand, in small cell deployment, the number of served UEs per cell could be reduced. At times even only one UE may be served by an eNB. In such case, the traffic of one UE influences a lot for the interference. Adding one more UE or even a new bearer for downloading the big file like 3gpp document could influence the interference condition. Therefore RSSI is also influenced. In such condition, to measure RSSI over the air could be late notification of the interference change.
2) Misalignment of the sampling point of the interference variation
Except for the restricted measurement of RSRP/RSRQ for eICIC, there is no restriction on when UE measure RSSI. Even UE A and UE B measure these RSSI over the same period like 200ms, UE A may measure RSSI when the neighbour cell's UEs are downloading the large files and UE B may measure RSSI when the neighbour cell's UEs are just empty traffic. In such condition, the measurement result of RSSI could be different. 
In order to overcome above issues, we propose to study emulated RSSI. Emulated RSSI could be expressed as following.
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(1)
K is the number of cell UE measure RSRP. Lk is k-th cell's load factor. Bk is k-th cell's PSD boosting factor. RSRPk is k-th cell's RSRP. Iother is the sum of the interference like the interference from adjacent carriers and/or adjacent carrier's RATs. N is noise. 
RSRPk could be the measurement result for usual mobility for RSRP using CRS. Or it may be based on discovery signal. The measurement result of RSRP is sorted by descending order. Then the top k RSRP results including serving cell are used for the emulation of RSSI.
Lk as the load factor and Bk as PSD boosting factor can be actual measurement result in the network or estimation value for future network operation including the possibility of cell-level DTX. 
Iother and N are not distinguishable within UE as the RRM measurement. One way is to configure blank power REs common to all cells. It may be just similar to ZP CSI-RS common to all cells i.e. IMR for the CSI measurement. Another option could be emulated RSSI usage is to focus on interference is dominant by the factor by 
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 and just to neglect the factor from 
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. This area needs further discussion.
Emulated RSSI could be calculated by the UE or the network. This needs further consideration including how often the situation will change.
1) UE based emulated RSSI calculation

The network signals Lk and Bk to UE. UE calculates emulated RSSI.
2) Network based emulated RSSI calculation

The UE signals measured RSRPk to the network. The network calculates emulated RSSI.
3 Conclusion
In this document, we explained emulated RSSI. We propose to study such scheme further.
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