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1. 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 enhanced mobile broadband (eMBB) as defined in report ITU-R M.[IMT-2020. TECH PERF REQ], including spectral efficiency [2].
According to Report ITU-R M.2412 (see [3]), simulation is needed to evaluate spectral efficiency (average, 5th percentile user), mobility, user experience data rate, connection density and reliability. 
This contribution presents the initial UL results on spectral efficiency for Dense Urban-eMBB and shows that the corresponding IMT-2020 requirements can be met.
2. Test environments
[bookmark: _Hlk513716571][bookmark: _Hlk513716576]According to Report ITU-R M.2410 (see [2]), the key minimum technical performance requirements for UL spectral efficiency in the Dense Urban-eMBB test environment are provided in Table 1.
Table 1. Minimum requirements for average spectral efficiency and 5th percentile user spectral efficiency
	Test environment
	Uplink (bit/s/Hz/TRxP)

	
	Average spectral efficiency
	5th percentile user spectral efficiency

	Dense Urban – eMBB
	5.4
	0.15


NOTE 1 – This requirement will be evaluated under Macro TRxP layer of Dense Urban.

The eMBB test environment and its related evaluation configurations are employed in Report ITU-R M.2412 (see [3]) to test the fulfillment of the spectral efficiency requirements. In this contribution, a subset of the eMBB test environment and the related evaluation configurations as given in Table 2 is considered for initial spectral efficiency evaluation.

TABLE 2. Evaluation configuration for initial spectral efficiency evaluation
	Test env.
	Evaluation configuration
	Carrier frequency
	ISD
	Duplex scheme
	Bandwidth
	Remark

	Dense Urban – eMBB
	Config. A
	4 GHz
	200 m
	FDD
	10MHz
	Macro layer only



3. Initial evaluation results
Based on the above discussion, initial evaluation results for average spectral efficiency and 5th percentile spectral efficiency is evaluated for both single user scheduler (SU) and multi-user scheduler (MU). Detailed evaluation assumptions can be found in Appendix.
The initial UL spectral efficiency evaluation results for NR of Dense Urban-eMBB with SU scheduling and MU scheduling are given in Table 3. 

TABLE 3. Initial UL spectral efficiency evaluation for FDD
	Evaluation configuration
	Average spectral efficiency (bit/s/Hz/TRxP)
	5th percentile spectral efficiency (bit/s/Hz)

	SU
	6.26
	0.2

	MU
	8.16
	[bookmark: _GoBack]0.19




[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: NR with sub 6 GHz can fulfill UL spectral efficiency requirements in Dense Urban-eMBB.

4. Conclusions
In this contribution, we provide our preliminary UL evaluation results for spectral efficiency in Dense Urban-eMBB scenario. We have the following observation.
Observation 1: NR with sub 6 GHz can fulfill UL spectral efficiency requirements in Dense Urban-eMBB.
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Appendix: Evaluation assumptions
Table A Evaluation assumptions for UL
	Parameter
	Value

	Test environment
	Dense Urban – eMBB

	Evaluation configuration
	Configuration A

	Channel model
	UMa_A

	Subcarrier spacing
	15 kHz

	Frame structure
	FDD

	Symbols number per slot
	14

	Number of antenna elements per TRxP
	128Rx cross-polarized antenna
(M,N,P,Mg,Ng) = (8,8,2,1,1)

	Number of TXRU per TRxP
	16TXRU Vertical 1-to-8

	Number of antenna elements per UE
	2Tx with 0°,90° polarization

	
UE power class
	
23 dBm

	Bandwidth
	10 MHz

	Mechanic tilt
	90deg in GCS (pointing to the horizontal direction)

	Electronic tilt
	105deg in LCS

	UT attachment
	Based on RSRP (Eq. (8.1-1) in TR36.873) from port 0

	Scheduling
	SU-PF/MU-PF

	MIMO mode
	SU-MIMO with rank 2 adaptation; MU-MIMO with maximum 2 UEs max rank 2 per UE

	BS receiver type
	MMSE-IRC

	UE precoder scheme
	Codebook based

	UL CSI derivation
	Non-precoded SRS based, with delay

	Power control
	 dBm

	Overhead
	PUCCH
	2 RBs, 14 OFDM symbols

	
	DMRS
	Type II, 1 additional DMRS symbol, and no FDM  with PUSCH

	
	SRS
	2 symbols per 5 slots,
16 RBs per symbol

	Channel estimation
	Non-ideal

	Waveform
	OFDM



