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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4#75, a number of papers were submitted for RS-SINR measurements trigged by the LS from RAN2 [1-3]. In this paper, we present our view on the value of the RS-SINR measurements.

Discussion
[bookmark: _Toc409103717]RS-SINR Definition
To begin the discussion, we like to first present our understanding on definition of the RS-SINR:

1) The RS in this RS-SINR definition refers to the cell specific reference signals (CRS), but not include other downlink reference signals;
2) The SINR in this RS-SINR definition refers to ratio of the CRS power over the power of interference plus noise on the CRS REs of the target cell to be measured, but not other REs;
3) Linear averaged CRS power and also linear averaged interference plus noise over all CRS CEs within the measured bandwidth will be used for the definition of the RS-SINR (or, equivalently, the total CRS power and total interference plus noise power on CRS REs can be used for the definition of the RS-SINR).
4) The measured bandwidth of RS-SINR may not be limited to narrow band (6RBs).

Note: We believe it would be desirable to have the interference plus noise power measured in all REs, i.e., not limited to CRS REs. However, this might be difficult to implement due to the impact of other downlink signals (e.g., PDSCH) from the target cell to the same or other UEs.

Based on above understanding, the RS-SINR may be expressed 

RS-SINR 		(1)

where 

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

Comparison between RS-SINR and RSRQ
Both RS-SINR and RSRQ present the UE downlink RF condition, but in a little different ways. To comparing RS-SINR and RSRQ, let us first to look at the relationship between them. Define   as the linear averaged signal power for all non-CRS REs from the target cell, where  is the loading factor for the target cell (e.g., , when there is no traffic loading, and  for full traffic loading), and assume the averaged interference and noise power for CRS REs, , are roughly the same as the averaged interference and noise power for non-CRS REs. Under above assumption, we will have

 	(2)

where N is the number of RBs for the measurement bandwidth. Equation (2) shows that RSRQ can be expressed as a function of RS-SINR and target cell traffic loading. This relation of RSRQ and RS-SINR may be seen more clearly in Figure 2 with traffic loading. 
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Figure 1: Relation between RSRQ and RS-SINR

From Equation (2) and Figure 1, it is clear that 

1) The relation of RSRQ and RS-SINR is close to linear when under poor RF conditions (e.g., RS-SINR is smaller than -5dB;
2) The region of the linear relationship depends on the target cell’s traffic loading, e.g., for full traffic, the linear relationship maintains when SR-SINR is smaller than -5dB, while when no traffic loading, the traffic loading can be maintained until SR-SINR is close to 5dB;
3) The RSRQ depends not only on RF condition and but also on target cell’s traffic loading. Under the same RS-SINR, the difference of RSRQs for zero lading and the RSRQ for full loading can be as high as 8dB. The difference can be even much larger if we consider the measurement errors.
4) Once the RS-SINR is larger (e.g., > 10dB for full loading), RSRQ is basically no more sensitive to the change of the RF conditions.

From above observations, RS-SINR and RSRQ measurements can be seen as complementary measurements on downlink channel condition. RS-SINR reflects mainly the target cell’s RF condition, while RSRQ shows the combined impact of target cell’s RF condition and traffic condition. Therefore, it is desirable to add RS-SINR measurements on top of the existing RSRQ measurements.
Summary 
In this paper, we discussed the SR-SINR measurements. Based on the discussion, we see RS-SINR and RSRQ measurements as complementary measurements on downlink channel conditions. RS-SINR reflects mainly the target cell’s RF condition, while RSRQ contains both the target cell’s RF condition and traffic condition. Thus, it is desirable to introduce the RS-SINR measurements. 
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