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Introduction
It has been agreed within 3GPP that according to the New Study Item on Self Evaluation towards IMT-2020 Submission [1] self evaluation results should be provided against technical performance requirements for extreme mobile broadband (eMBB) as defined in [2].
The key minimum technical performance requirements defined by the ITU-R are intended for assuring that IMT-2020 technologies are able to fulfil the objectives of IMT-2020 and to set a specific level of performance that each of the proposed radio interface technologies needs to achieve in order to be considered by ITU-R for IMT-2020.
This contribution presents the preliminary results on user experienced data rate for eMBB and shows that the corresponding IMT-2020 requirements can be met.
Requirements on user experienced data rate
Among other technical requirements there are requirements on user experienced data rate. The latter is defined as the 5% point of the cumulative distribution function of the user throughput, which, in its turn, represents the number of correctly received bits, i.e., the number of bits contained in the service data units delivered to layer 3, over a certain period of time. 
In case of one frequency band and one layer of transmission reception points (TRxP), the user experienced data rate is computed as
,
where  is the 5th percentile user spectral efficiency. Let  denote the channel. In case bandwidth is aggregated across multiple bands (one or more TRxP layers), the user experienced data rate will be summed over the bands.
The system performance in terms of user experienced data rate is to be evaluated in the Dense Urban (DU) test environment. The target values are set as 
· Downlink user experienced data rate is 100 Mbit/s, 
· Uplink user experienced data rate is 50 Mbit/s. 
These values are defined assuming supportable bandwidth as described in [1] for each test environment. However, the bandwidth assumption does not form part of the requirement, it should be reported by the proponent instead. The conditions for evaluation are described in [1].


[bookmark: _Ref497997042]Table 1 Scenario configurations.
	Dense Urban (macro level only)

	Traffic model 
	Full buffer, 10 UE/cell

	Channel model
	3GPP 3D UMa, with 200 m ISD

	UE speed 
	3 km/h 

	Carrier frequency
	4 GHz

	Wrapping 
	Radio distance based 

	Number of  cells
	39

	Indoor outdoor
	80% indoor

	UE Antenna
	1x4 cross poles, 0.5λ separation, random orientation in xy-plane

	BS Antenna
	4x32 cross poles, 0.8λ in vertical, 0.5λ in horizontal

	UE antenna gain
	0 dBi



System performance
The evaluations herein are based on the preliminary simulation results obtained for the (modified) DU test environment. The simulation details are summarized in Table 1, and discussed in detail in [4].
For the given test environment, the obtained 5th percentile user spectral efficiency is 0.322 bit/s/Hz/UE for the downlink and 0.48 bit/s/Hz/UE for the downlink. Taking several exemplary bandwidths for the calculations yields the results summarized in Table 2 below.

[bookmark: _Ref498003321]Table 2 System performance in the Dense Urban scenario
	Bandwidth, 
	User experienced data rate,  [Mbit/s]

	
	Downlink
	Uplink

	100 MHz
	32.2
	48

	400 MHz
	128.8
	192

	1 GHz
	322
	480




As it can be seen from the table, for all the three scenarios the IMT-2020 requirements are fulfilled in terms of user experienced data rate for both uplink and downlink. It is noteworthy that above 6 GHz a single 400 MHz component carrier would meet the requirement. Meanwhile, below 6 GHz four 100 MHz carriers could be aggregated (as carrier aggregation of up to 16 carriers is supported by the NR) to reach the target datarate. 

[bookmark: _Toc498589240]IMT-2020 requirements on user experienced data rate can be fulfilled for the specified test environments for both uplink and downlink, provided that the available bandwidth is at least 400 MHz.

Conclusion
In this contribution, we have presented the preliminary results of self-evaluation of the IMT-2020 requirements, as well as provided our preliminary input to the Study Item on Self Evaluation towards IMT-2020 Submission. It has been shown that the IMT-2020 requirements can be fulfilled in terms of user experienced data rate for the corresponding test environment specified by ITU-R. 
The following observations have been made:
Observation 1	IMT-2020 requirements on user experienced data rate can be fulfilled for the specified test environments for both uplink and downlink, provided that the available bandwidth is at least 400 MHz.
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