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1 Introduction

During the discussion of FeICIC, it was agreed by majority parties that interference cancellation receiver will be utilized. Typically UE will perform demodulation after several large interference cells are cancelled. Given this assumptions one issue is how to define the RSSI. To be specific the measurement of RSSI is performed before or after the interference cancellation.
In this paper we give our views on this issue.

2 Discussion
2.1 Legacy definition
The legacy definition of RSSI is as follows[1].

	Definition
	Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP/(E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. If higher-layer signalling indicates certain subframes for performing RSRQ measurements, then RSSI is measured over all OFDM symbols in the indicated subframes.

The reference point for the RSRQ shall be the antenna connector of the UE.

If receiver diversity is in use by the UE, the reported value shall not be lower than the corresponding RSRQ of any of the individual diversity branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Because there is not any interference cancellation related techniques are assumed, the definition of RSSI is just the power observed in OFDMs. It should be noted that when restricted subframes measurement are introduced the RSSI measurements are performed over all OFDMs symbols in the indicated subframes to avoid the RSSI too pessimistic. The RSRQ measurement is very useful for inter-frequency and inter-RAT mobility measurements for IDLE and ACTIVE modes. 

If the RSSI is defined after the interference cancellation, there are impact to the system performance and standards. In the following we give our considerations on them
2.2 Impacts to the system
Generally the RSSI before IC and after IC are
RSSI_before IC =  PMeasured + Pinterfer1 + Pinterfer2 + N0
RSSI_after IC   = PMeasured + N0
It can be seen from the formulas that the RSSI power after IC is less than RSSI power before IC. There are two alternatives for RSSI definition:
· The RSSI is calculated before the interference cancellation

· The RSSI is calculated after the interference cancellation
Give one example, assume PMeasured=-4dB, Pinterfer1=4dB, Pinterfer2=2dB,then
RSSI_before IC = 7.4dB
RSSI_after IC = 1.5dB
Ideally the difference is 5.9dB assuming the interference was totally removed.  It is obvious that this will have large impacts to the RSRQ related mobility performance especially for the measurement report triggering via absolute thresholds.  If one UE performs handover based on RSRQ before IC, there is probability that one cell has poor quality based on RSSI while UE can be served by the cell with good performance with the IC. On the other hand, if the RSSI is defined after the IC, it makes the RSSI is independent to the interferences [at least the strong interferences] as can as possible. This will facilitate the network configuration and optimization.
2.3 Impacts to the UE
Typically the RSSI is measured on the time domain to collect the energy. When interference cancellation is introduced, UE may remove several strong interference cells from the received signals. This operations can be performed in frequency domain. This is somewhat different from the legacy implementations. In our understanding this will not give significant impacts to UE implementations.
2.4 Impacts to the specification

If RSSI is defined after interference cancellation, then the first question ahead is how to specify the definition in TS 36.214. As we know the performance of interference cancellation is strongly implementation specific. This gives large challenges for the RSSI definition which represent the nominal value of RSSI. Thus it is difficult to specify the definition of RSSI after interference cancellation.

Furthermore if taking more considerations on the testing in the future it seem also difficult to set the accurate values for Io power et.al. because the big difference of IC among different companies.   
3 Conclusion

In this paper the impacts of RSRQ in FeICIC are analyzed. The analysis should be considered when we decide the definition of RSSI.  

4 Reference

[1] 36.214, Physical layer Measurements,
[2]    36.133, Requirements for support of radio resource management
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