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1 Introduction

In the WF on RS-SINR measurements from RAN4#78 [1], intra-frequency RS-SINR are also mentioned:

· The accuracy requirements have to be finalized in RAN4#78bis meeting
· RAN4 may also discuss: The Intra-frequency relative accuracy requirements
In this contribution, we address the intra-frequency relative RS-SINR measurements.
2 Discussion
In the current TS 36.133, relative accuracy requirements are typically specified for intra- and inter-frequency RSRP and inter-frequency RSRQ relative measurements between the serving cell and a neighbor cell.
RS-SINR measurement is a new measurement which is seen as complementary to the existing measurements, although, being a signal quality measurement, it serves the purpose similar to that of RSRQ while having the possibility to better reflect the channel conditions in low-load scenarios.
· Observation 1: CRS resource element mapping is PCI-dependent, so, especially in synchronous networks, the interference in the denominator of an absolute RS-SINR measurement is determined to a large extent by the PCIs of the strongest neighbors.
Now consider a relative RS-SINR measurement between cell 2 and cell 1. For the inter-frequency measurement, the relation between PCIs of cell 1 and cell 2 does not determine the mutual interference impact for the two cells. So, the practical usage of inter-frequency relative RS-SINR measurements is more straightforward.
The situation, however, is different for intra-frequency RS-SINR measurements.
2.1 Intra-frequency RS-SINR, colliding CRS scenario
For the scenario with colliding CRS, the intra-frequency RS-SINR for cell 2 with respect to cell 1 is as follows:
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where P1 and P2 are the received powers from cell 1 and cell 2, respectively, with mod(PCI2-PCI1,3)=0 assuming 2 tx CRS transmissions, 
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 is the received interference power from other cells on the same CRS subcarriers, and N is the received noise power. In this case in general, the relative RS-SINR measurement will be increasing with P2 with respect to P1, i.e., P2 becomes better than P1; it will be decreasing when P2 will be decreasing with respect to P1; and the measurement is around 0 when P1 and P2 are approximately the same. Such measurement will likely not provide much information in addition to the respective relative RSRP measurement.
· Observation 2: Intra-frequency RS-SINR in the colliding CRS scenario will likely not provide much additional information on the top of relative RSRP measurement.
2.2 Intra-frequency RS-SINR, non-colliding CRS scenario
For the scenario with non-colliding CRS, the intra-frequency RS-SINR for cell 2 with respect to cell 1 is as follows:
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where 
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 is the received interference power from other cells on the CRS subcarriers colliding with cell 2, and 
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 is the received interference power from other cells on the CRS subcarriers colliding with cell 1. The two terms in this expression are mutually independent from each other. One can observe that if 
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 is increasing, then the second term decreases and the whole expression result increases, which will ultimately trigger event A3 or A6:
· Event A3 (Neighbour becomes offset better than PCell/ PSCell),

· Event A6 (Neighbour becomes offset better than SCell).
On the other hand, 
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, like 
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, also contributes to the total interference to cell 2 if the whole bandwidth is considered, i.e., the total interference to cell 2 will increase. Thus, the “neighbor becomes offset better than cell X” events may become triggered when the actual cell quality will degrade. 
· Observation 3: Event triggering for intra-frequency relative RS-SINR in the non-colliding CRS scenario may occur when the actual neighbor cell quality degrades.
· Proposal: Prior to deciding on the need for the intra-frequency relative RS-SINR measurement accuracy requirements, RAN4 shall discuss the event triggering issue in the non-colliding CRS scenario.
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