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1 Introduction
This contribution discusses about the evaluation methodology for Dense-Urban eMBB scenario, especially for spectral efficiency evaluation with frequency range 2.
2 Discussion
As required by Report ITU-R M.2412, average spectral efficiency and 5th percentile user spectral efficiency were evaluated for both NR FDD and TDD in three different scenarios (e.g., Indoor Hotspot-eMBB, Dense-Urban-eMBB, Rural-eMBB). For Indoor Hotsport-eMBB and Dense-Urban-eMBB scenarios, average spectral efficiency and 5th percentile user spectral efficiency were evaluated for both frequency range 1 and 2 while average spectral efficiency and 5th percentile user spectral efficiency for frequency range 1 is evaluated for Rural-eMBB. Detailed evaluation assumptions and results can be found in TR37.910. As a conclusion seen in TR37.910, it was observed that both NR FDD and TDD fufill the DL spectral efficiency requirement for all configurations, except evaluation configuration B (CF=30GHz) for Dense-Urban-eMBB scenario. It is noted that evaluation results for evaluation configuration B for Dense-Urban-eMBB scenario were not captured in TR37.910, which will be updated into the TR for final submission. 
Observation 1: Evaluation results for evaluation configuration B for Dense-Urban-eMBB scenario were not captured in TR37.910.
Although evaluation results for higher frequency range for indoor scenario were captured in the TR, deploying outdoor scenario with higher frequency range is also important. Therefore, it is beneficial to include evaluation results for higher frequency range in both indoor and outdoor scenario into the TR. 
Proposal 1: Evaluation results for evaluation configuration B for Dense-Urban-eMBB scenario should be captured in TR37.910 for final submission.
Therefore, it is recommended that companies are encouraged to evaluate and provide evaluation results for evaluation configuration B for Dense-Urban-eMBB scenario for final submission.
Proposal 2: Companies are encouraged to evaluate and provide evaluation results for evaluation configuration B especially for Dense-Urban-eMBB scenario for final submission.
With the observation from preliminary results submitted to the evaluation campaign, it was observed that it is difficult to fulfill the spectral efficiency requirement for evaluation configuration B for Dense-Urban-eMBB scenario under existing evaluation methodologies. One of difficulties to obtain higher spectral efficiency for higher frequency range may be due to a limited coverage from the characteristics of mmwave, which would result in that the UE may be attached with the strongest gNB but its signal strength from gNB is too weak for communications. Another aspect is the limitation of the number of antenna elements per TRxP. According to the current evaluation methodology, the number of antenna elements per TRxP for indoor and outdoor scenario is identical as up to 256Tx/Rx, which can be increased for outdoor scenario. Following table summarizes evaluation configurations for Dense Urban-eMBB test environment.
b) Evaluation configurations for Dense Urban-eMBB test environment
	Parameters
	Dense Urban-eMBB

	
	Spectral Efficiency and Mobility Evaluations

	
	Configuration B

	Carrier frequency for evaluation
	1 layer (Macro) with 30 GHz

	BS antenna height
	25 m

	Total transmit power per TRxP
	40 dBm for 80 MHz bandwidth
37 dBm for 40 MHz bandwidth
e.i.r.p. should not exceed 73 dBm

	UE power class
	23 dBm, e.i.r.p. should not exceed 43 dBm

	Percentage of high loss and low loss building type 
	20% high loss, 80% low loss

	Inter-site distance
	200 m

	Number of antenna elements per TRxP
	Up to 256 Tx/Rx

	Number of UE antenna elements
	Up to 32 Tx/Rx

	Device deployment
	80% indoor, 20% outdoor (in‑car)
Randomly and uniformly distributed over the area under Macro layer

	UE mobility model
	Fixed and identical speed |v| of all UEs of the same mobility class, randomly and uniformly distributed direction.

	UE speeds of interest
	Indoor users: 3 km/h
Outdoor users (in-car): 30 km/h

	Inter-site interference modeling
	Explicitly modelled

	BS noise figure
	7 dB

	UE noise figure
	10 dB

	BS antenna element gain
	8 dBi

	UE antenna element gain
	5 dBi

	Thermal noise level
	-174 dBm/Hz

	Traffic model
	Full buffer

	Simulation bandwidth
	80 MHz for TDD,
40 MHz+40 MHz for FDD

	UE density
	10 UEs per TRxP
Randomly and uniformly distributed over the area under Macro layer

	UE antenna height
	Outdoor UEs: 1.5 m
Indoor UTs: 3(nfl – 1) + 1.5; 
nfl ~ uniform(1,Nfl) where 
Nfl ~ uniform(4,8)



Therefore, it is recommended that RAN1 studies and identifies proper evaluation methodologies especially for evaluation configuration B for Dense-Urban-eMBB scenario, with consideration of various characteristics of mmwave. For example, reduce inter-site distance and/or indoor UE ratio in device deployment can be considered as candidates, increase number of antenna elements per TRxP and/or number of UE antenna elements, etc. 
Proposal 3: Further studies are required to identify proper evaluation methodology especially for evaluation configuration B for Dense-Urban-eMBB scenario, with consideration of various characteristics of mmwave.
3 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Evaluation results for evaluation configuration B for Dense-Urban-eMBB scenario should be captured in TR37.910 for final submission.
Proposal 2: Companies are encouraged to evaluate and provide evaluation results for evaluation configuration B especially for Dense-Urban-eMBB scenario for final submission.
Proposal 3: Further studies are required to identify proper evaluation methodology especially for evaluation configuration B for Dense-Urban-eMBB scenario, with consideration of various characteristics of mmwave.

