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1 Introduction
To support the management of unlicensed carriers e.g. help to find the hidden nodes it has been approved that RSSI measurement will be introduced. The related performance requirements should be defined in RAN4. The measurement accuracy should be evaluated based on link level simulation campaigns. To align the simulation assumptions and better understand the RSSI accuracy it is important to have some discussion on the definition of ideal RSSI.
2 Discussion
Before going to the definition of ideal RSSI we firstly have some analysis on the definition of ideal RSRP which is another important measurement quantity of UE. The definition of RSRP is [1]
Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

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

The ideal RSRP is the received RSRP where the reference point is the antenna connector of the UE without any channel estimation error. From the definition it should be noted that neither the thermal noise nor interference from other cells has impact to the ideal RSRP. On the other hand in the real UE implementation the power of RSRP is estimated on the baseband and the gain from e.g. the amplifier loop will be removed finally. It is unavoidable though unexpected that the estimated RSRP will be impacted by the thermal noise and interference. This contributes one part of the source of UE measurement uncertainty. Another source of measurement uncertainty is coming from the impairments of the analogy and digital RF components. 
Now come back to the RSSI, the definition is as follows in [1]
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.

It can be seen that the ideal RSSI includes all the power including the thermal noise falling into the measurement bandwidth. It is totally different from the ideal definition of RSRP. 

Where the H, X, N is the channel gain matrix, transmission signal vector and noise vector respectively.

In principle, there is some uncertainty between the RSSI_estimated and the RSSI_ideal. Meanwhile if sufficient measurement samples are collected then the estimated RSSI will be close to the ideal RSSI. Thus one possible source of baseband uncertainty is due to lack of measurement samples. This makes the estimated RSSI is slightly differing from the ideal RSSI. Under this it is proposed that the ideal RSSI is the long-term average value over thermal noise and interference. In other words the main source of measurement uncertainty of RSSI is coming from the RF impairment.

3 Conclusion
This contribution provides the analysis on RSSI measurement in LAA. To be specific the definition of RSSI is discussed and it is proposed that the above observations can be reflected in the simulation assumptions.
4 Reference

[1] TS 36.214 Physical layer;Measurements
RSSI_ideal = Power of (H•X) + power of N																		[1]


RSSI_estimated = Power of (H•X+N)																				[2]








