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In this contribution, we present an analysis of UE cell detection/measurement based on extensive LTE field data collection in various commercial deployments. The data provides a good picture of what UE realistically detect and measure in real LTE networks, which we believe are important and relevant inputs to consider when deciding NR measurement capabilities. 
2. 	Field Data Analysis 
In this contribution, we analyzed an extensive amount of LTE field data collected in a number of commercial deployments worldwide, in both FDD and TDD networks and spanning several operating bands. 
2.1	Cell Count in LTE deployments
[bookmark: _GoBack]The field data are collected at terminal side in both stationary and mobility conditions – the analyzed collection include several millions of samples for TDD and for FDD, thus providing a reliable statistical source. 

Table 1. Cell count statistics: summary of field data analysis in FDD and TDD LTE deployments
	Cell Count
	PDF

	
	FDD
700-2100
	TDD
1900-2600

	1
	44.2%
	45.1%

	2
	31.0%
	34.9%

	3
	13.2%
	14.4%

	4
	5.3%
	4.4%

	5
	2.8%
	1.1%

	6
	1.3%
	0.1%

	7
	0.9%
	0%

	8
	0.7%
	0%




Table 1 summarizes the distribution of the extracted cell count seen at the user terminal over the database collection. The following observations can be made:
For FDD LTE, typical asynchronous deployment in low to mid frequency range:
· in about 12% of cases the UE can measure more than 3 cells and 
· in about 2% of the cases more than 6 cells
· the tail of the distribution shows some minimal fraction in the higher number of cells

For TDD LTE, typical synchronous deployment in higher frequency range:
· the distribution squeezes with more than 3 cells measured only in less than 6% of cases 
· more than 6 cells are never observed
· this distribution squeeze is expected as the system is synchronous and reference signal collisions are more frequent, with the effect being further re-enforced by higher frequency and denser deployments

2.2	Observations of relevance for NR requirements
NR systems are mainly TDD in nature and therefore a deployment in FR1 would resemble a TDD LTE deployment with expectation for the UE to observe a short distribution tail in cell count. 
Observation 1: the currently defined requirements of monitoring 8 cells in FR1 is larger than what seen in real field data and it can potentially be reduced without performance impact while keeping UE complexity lower. 
It shall be noted that the above Observation 1 is applicable also in case of multiple transmit beams at the gNB, since the UE receiver is omni-directional and would thus keep seeing about the same number of cells with SNR of significance – in this case, it is possible that for certain cells more than one beam is measured by the UE.
Observation 2: Observation 1 is valid also in case of multiple TX beams and this should be taken into consideration when defining the requirements for number of cells and beams to be monitored.
3. 	Conclusions 
In this paper, we provided an analysis of cell count observed by the UE in real commercial LTE networks and derive important observations relevant for the definition of NR cell monitoring requirements. 
Conclusion: the currently defined requirements of monitoring 8 cells in FR1 is larger than what observed in real field data, where more than 6 cells are never observed in TDD LTE deployments. This should be taken into consideration when defining the requirements for number of cells and beams to be monitored.
We recommend RAN4 to take this relevant information into account when discussing NR requirements.
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