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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
According to 3GPP work plan on IMT-2020 submission, the final submission will be made in June 2019. Before final submission, LTE can be evaluated for test environments or configurations that were not covered in the first submission. In this contribution, the evaluation results for user experienced data rate in LTE is provided.
[bookmark: _Ref129681832]Definition of user experienced data rate
In Report ITU-R M.2410 (see [1]), the following definition and requirements of user experienced data rate are defined in subsection 4.3.
	User experienced data rate is the 5% point of the cumulative distribution function (CDF) of the user throughput. User throughput (during active time) is defined as the number of correctly received bits, i.e. the number of bits contained in the service data units (SDUs) 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 could be derived from the 5th percentile user spectral efficiency through equation (3). Let W denote the channel bandwidth and SEuser denote the 5th percentile user spectral efficiency. Then the user experienced data rate, Ruser is given by:
		Ruser = W × SEuser                                                                              (3)
In case bandwidth is aggregated across multiple bands (one or more TRxP layers), the user experienced data rate will be summed over the bands. 


Evaluation methodology
According to Report ITU-R M.2412, the following evaluation methodology is defined.
	The evaluation is conducted in Dense Urban-eMBB test environment. For one frequency band and one TRxP layer, user experienced data rate is derived analytically from the 5th percentile user spectral efficiency according to equation (3) defined in Report ITU-R M.2410. The bandwidth used should be reported by the proponent.
In case of multi-layer configuration, system-level simulation is used. In this case, the single user data rate may be aggregated over layers and/or bands. The user experienced data rate is derived from the 5th percentile point of the CDF of single user data rate.


Evaluation results
Based on the above discussion, the evaluation results for DL and UL user experienced data rate are presented. The user experienced data rate is derived from the 5%-tile spectral efficiency provided in [2] in Dense Urban-eMBB test environment. In [2], the effective bandwidth that accounts for the time-frequency resources used for DL/UL transmission (including GP symbols) is considered for the calculation of spectral efficiency in TDD. Therefore, the channel bandwidth, W, in equation (3) should be substituted by the effective bandwidth in TDD.
In Table 1, the DL user experienced rate and the required number of CC to achieve the requirement are illustrated. 
TABLE 1 DL user experienced data rate for LTE in Dense Urban-eMBB test environment
	Channel model
	5%-tile spectral efficiency [bps/Hz] 
	Per CC bandwidth [MHz]
	User experienced data rate per CC [Mbps]
	Number of CC
	Total bandwidth [MHz]
	Aggregated user experienced data rate [Mbps]
	Requirement
[Mbps]

	Channel model A
	0.25
	20
	3.785
	27
	540
	102.195
	100


In Table 2, the UL user experienced rate and the required number of CC to achieve the requirement are illustrated. 
TABLE 2 UL user experienced data rate for LTE in Dense Urban-eMBB test environment
	Channel model
	5%-tile spectral efficiency [bps/Hz] 
	Per CC bandwidth [MHz]
	User experienced data rate per CC [Mbps]
	Number of CC
	Total bandwidth [MHz]
	Aggregated user experienced data rate [Mbps]
	Requirement
[Mbps]

	Channel model A
	0.325
	20
	1.579
	32
	640
	50.528
	50



Observation: LTE can fulfill DL and UL user experienced data rate requirements for IMT-2020.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
In this paper, consideration of user experienced data rate evaluation is presented. Based on the discussion, the following observation is made.
Observation: LTE can fulfill DL and UL user experienced data rate requirements for IMT-2020.
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