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1. Introduction
In the Report ITU-R M.2410 [1], the technical performance requirements for eMBB are defined by average spectral efficiency and 5% percent user spectral efficiency. Results were provided by companies to justify whether the requirements can be met by Rel-15 specification in the past meetings. In this contribution, we provide some initial evaluation results for eMBB spectral efficiency for different scenarios.

2. Evaluation assumption
The evaluation is performed based on the offline discussion in RAN1 #92 meeting [2]. Results for TDD and FDD downlink are both provided for different scenarios. For TDD, no PMI based transmission is used based on SRS, and RI and CQI are reported by UE based on beamformed CSI-RS ports. For FDD, type II codebook is used to acquire better performance in MU-MIMO system. 
Table 1: Basic evaluation assumption for DL spectral efficiency

	Carrier frequency
	4GHz for Dense Urban and Indoor HotSpot
700MHz for Rural

	Scheduling
	PF scheduling

	CSI feedback
	TDD: No PMI based on SRS and 2 CSI-RS ports per UE

FDD: Type II codebook based on 32 ports CSI-RS

	CSI feedback delay
	5ms

	Max rank for SU
	4

	Max rank for MU
	12, maximal rank 2 for one UE

	Channel estimation error
	Realistic for CSI-RS and DMRS

	Traffic model 
	Full buffer, 10 UE/cell

	UE noise figure 
	9 dB 

	Handover margin 
	2 dB

	Overhead
	32 ports CSI-RS, 1RE/port/PRB, 5ms periodicity
24 REs/PRB for DMRS

4 REs/port/PRB for CSI-IM, 5ms periodicity

12 REs/PRB for TRS, 20ms periodicity

960 REs for SSB, 20ms periodicity

2 symbol PDCCH (24 REs/PRB)

Total overhead ratio: 0.3376


3. Evaluation results

Based on the above evaluation assumption, initial evaluation results for average spectral efficiency and 5th percentile spectral efficiency is provided in this section.
Table 2: Initial evaluation results for DL spectral efficiency (FDD)
	Scenarios
	Configuration
	Average spectral efficiency
(bit/s/Hz)
	5th percent spectral efficiency
(bit/s/Hz)

	
	
	Results
	Requirement
	Results
	Requirement

	Indoor Hotspot
	Model B
(32T4R)
	9.96
	9
	0.35
	0.3

	Dense Urban
	Model B

(32T4R)
	10.5
	7.8
	0.442
	0.225

	Rural
	Model B

(8T2R)
	6.62
	3.3
	0.17
	0.12


Table 3: Initial evaluation results for DL spectral efficiency (TDD)
	Scenarios
	Configuration
	Average spectral efficiency
(bit/s/Hz)
	5th percent spectral efficiency
(bit/s/Hz)

	
	
	Results
	Requirement
	Results
	Requirement

	Indoor Hotspot
	Model B

(32T4R)
	10.4
	9
	0.4
	0.3

	Dense Urban
	Model B

(32T4R)
	14.1
	7.8
	0.47
	0.225

	Rural
	Model B

(8T2R)
	7.0
	3.3
	0.21
	0.12


4. Conclusion

In this contribution, we provide some initial evaluation results for eMBB DL spectral efficiency. Based on the results, we have the following observation:
Observation: In the three test environments, the requirements from IMT-2020 can be fulfilled at least for eMBB DL spectral efficiency.
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