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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#76bis, the RS-SINR definition was agreed [1].

For RRM measurements, the minimum requirements for measurement accuracy are traditionally defined with a particular side condition of a low SNR level. The UEs are required to meet the accuracy requirement when the SNR level is at or larger than the side condition. In general, if the UE can meet the accuracy requirements for a RRM measurement at the side condition with a low SNR, the UE should have no problem to meet the accuracy requirements for the RRM measurement when UE works in a better RF condition with larger SNR. Following this traditional approach, it was agreed in RAN4#76bis that two side conditions {-6 dB, -3 dB} may be used in the accuracy requirements for RS-SINR measurements [2]. 

During the online discussion in RAN4#76bis, we pointed out that unlike other RRM measurements, UE may not necessarily be able to provide more accurate RS-SINR measurements in high SINR region. The concern was the impact on the estimation error of the noise and interference levels in the high SINR region on the RS-SINR measurement performance. In this paper, we like to have further discussion on this issue of the RS-SINR measurements.

Discussion
[bookmark: _Toc409103717]As agreed in RAN4#76bis, the RS-SINR is defined as follows [1]:

Reference signal-signal to noise and interference ratio (RS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying cell-specific reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying cell-specific reference signals within the considered measurement frequency bandwidth.
For RS-SINR determination, the cell-specific reference signals R0 according TS 36.211 shall be used. 
The reference point for the RS-SINR 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 RS-SINR of any of the individual diversity branches.

Based on above definition, the RS-SINR (denoted as ) may be expressed 



where 

· and  are, respectively, the averaged CRS power, interference and noise power of all CRS REs used for the RS-SINR measurements
·  and  are, respectively, the total CRS power, total power of interference and noise power of all CRS REs used for the RS-SINR measurement

Assuming the total RF power at all CRS REs is , including CRS interference and noise power, , then we will have 

 + 

Denote the measurements of,  and  as ,  and , where the subscript ‘m’ indicates measured values. Since  is simply the sum of all RF power at all CRS REs after A/D, for simplicity, we ignore the measurement error caused by A/D quantization error, which leads to  =. Denote  and  as the measurement errors for  and , we have

  and 


Since  =, , we then have:



From above equation, we have:

Observation 1: The measurement performance for the power of the interference and noise on CRS REs in UE is expected to be the same level as the measurement performance for the CRS power on CRS REs.

Now, let us take a look at the measurement error of the RS-SINR, which can then be expressed as 



where  is actually the measurement error of the RSRP. If we denote RSRPmeasurement error as , we will have



Where can be seen as a scale factor



From above equation, we have

Observation 2: The measurement error for the RS-SINS is associated with the measurement error of the RSRP with a scaling factor , which is the total RF power on the CRS REs divided approximately by the square of the total interference and noise power on the CRS REs. Therefore, when the total interference and noise power on the CRS REs is smaller or much smaller than the CRS power, e.g., high SNR region, the RS-SINS measurement performance may be worse or much worse than RSRP measurement performance. Therefore, in order for the UE to meet the RS-SINR accuracy requirements in high SNR region, the UE needs to be able to have better RSRP measurement performance.

It is expected that the measure accuracy requirements of RS-SINR, like other RRM measurements, will be defined when with a particular side condition of low SNR level. The UEs are required to meet the RS-SINR measurement accuracy requirement when the SNR level is larger than the side condition. For most RRM measurements, such as RSRP/RSRQ, the measurement performance will generally improve with the increase of SNR level. Therefore, the test cases for the RRM measurements so far are normally defined only with the side condition of low SNR level. For RS-INS measurements, however, higher SNR does not necessarily guarantee a better measurement performance as shown in above discussion.  Furthermore, one of the main purposes of introducing RS-INS is that the RS-INS is better indicator of cell loading than RSRQ in high SNR region. Therefore, it is important to ensure UE to maintain good RS-INS measurement performance in high SNR region.

Proposal 1: It is important to ensure UE to maintain good RS-INS measurement performance in high SNR region. 
A test case with high SNR side condition (e.g., >15dB) may need to be introduced in order to ensure RS-INS measurements meet performance requirements in high SNR region.

Summary 
In this paper, we discussed the importance and the issues with SR-SINR measurement in high SNR region. Based on the discussion, it was proposed that 
Proposal 1: It is important to ensure UE to maintain good RS-INS measurement performance in high SNR region. 
A test case with high SNR side condition (e.g., >15dB) may need to be introduced in order to ensure RS-INS measurements meet performance requirements in high SNR region.
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