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1 Introduction
In RAN#71 meeting, a new study item on “Study on Next Generation New Radio Access Technology” was approved [1]. One of the objectives is to provide performance evaluation of the technologies identified for the new RAT.

In this contribution, some considerations on evaluation assumptions and methods for new radio are present.
2 Discussion
In RAN#70 meeting, the Study Item on "Scenarios and Requirements for Next Generation Access Technologies" was approved, which aims to identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc, and to develop requirements for next generation access technologies for the identified deployment scenarios.
So, the deployment scenarios and key performance indicators for eMBB, mMTC and URLLC, which are defined in the technique report [2], should be taken as the baseline for evaluation of new radio.
Proposal 1: The technique report of “Study on Scenarios and Requirements for Next Generation Access Technologies” should be the baseline for RAN1 evaluation.
Based on the deployment scenarios and KPIs defined in the TR, some more details need to be clarified and identified to facilitate the evaluation.
· Mapping between deployment scenarios and focused KPIs
Firstly, different deployment scenarios may focus on different KPIs. One example is illustrated in table 1, deployment scenarios of eMBB usually focus on average cell spectral efficiency, 5th percentile user spectrum efficiency, user experienced data rate and network energy efficiency, while deployment scenarios of mMTC care more about coverage, UE battery life and connection density. For deployment scenarios of URLLC, reliability is the most important metric. So, the mapping between deployment scenarios and the focused KPIs needs to be identified to facilitate evaluation.

Table 1 Mapping between deployment scenarios and KPIs

	KPIs
	Deployment scenarios for eMBB
	Deployment scenarios for mMTC
	Deployment scenarios for URLLC

	Average cell spectrum efficiency
	Y
	
	

	5th percentile user spectrum efficiency
	Y
	
	

	User experienced data rate
	Y
	
	

	Network energy efficiency
	Y
	
	

	Peak data rate
	Y
	
	

	Peak Spectral efficiency
	Y
	
	

	Mobility
	Y
	
	

	Area traffic capacity
	Y
	
	

	Coverage
	
	Y
	

	UE battery life
	
	Y
	

	Connection capacity
	
	Y
	

	Reliability
	
	
	Y

	Bandwidth
	Y

	Control plane latency
	Y

	User plane latency
	Y

	Mobility interruption time
	Y

	Inter-system mobility
	Y

	UE energy efficiency
	Y


· Mapping between technical components and evaluation methods
Secondly, separate and parallel study and evaluation for each fundamental technical component, e.g., waveform, multiple access scheme, numerology and frame structure, channel coding and modulation, are needed before they are finally determined. The evaluation in this stage aims to select the most suitable scheme among the candidates for each technical component. So, the evaluation method, related evaluation scenarios and concrete performance metrics should be identified separately for each technical component. For example, link-level simulation is preferred for performance evaluation of waveform, and some detailed metrics in the link-level, e.g., BLER, will be needed in order to compare the performance among different waveforms. However, for evaluation of multiple access schemes, system-level simulation is preferred to conduct the TRP spectral efficiency and 5th percentile user spectrum efficiency for comparison.
Proposal 2: Study and clarify the mapping between technical components to evaluation methods, related evaluation scenarios and performance metrics, including some concrete link-level or system-level metrics, e.g., SINR and BLER, etc.
· Additional evaluation assumptions

Thirdly, in the TR, only high-level descriptions about the deployment scenarios are proposed, including carrier frequency, aggregated system bandwidth, network layout / ISD, BS / UE antenna elements, UE distribution / speed and service profile. Some more detailed evaluation assumptions should also be identified for each deployment scenario, e.g., the channel model, BS / UE Tx power, number of antenna ports and so on. An example of detailed simulation assumptions are illustrated in table 2. 
Table 2 An example of detailed simulation assumptions
	Parameters
	Values for deployment scenario 1
	…

	Carrier Frequency
	Macro
	
	

	
	Micro
	
	

	Layout
	Macro
	
	

	
	Micro
	
	

	ISD
	Macro
	
	

	
	Micro
	
	

	Channel model
	Macro
	
	

	
	Micro
	
	

	BS antenna height
	Macro
	
	

	
	Micro
	
	

	# of BS antenna elements 
	Macro
	
	

	
	Micro
	
	

	# of BS antenna ports
	Macro
	
	

	
	Micro
	
	

	BS antenna gain per antenna element
	Macro
	
	

	
	Micro
	
	

	Total BS Tx power
	Macro
	
	

	
	Micro
	
	

	Simulation bandwidth
	Macro
	
	

	
	Micro
	
	

	User distribution
	
	

	UT power class
	
	

	UT antenna elements
	
	

	UT antenna ports
	
	

	UT antenna gain per antenna element
	
	

	UE speed
	
	

	Service profile
	
	


Proposal 3: Based on the deployment scenarios defined in the TR, more detailed evaluation assumptions should be identified, e.g., the channel model, BS / UE Tx power, number of antenna ports and so on.
· Narrow down the number of evaluation scenarios
Lastly, the workload of simulation should also be considered since there are ten deployment scenarios. It will cost a lot of efforts to do system-level simulation for every deployment scenarios. One method to limit the workload is that for the first five deployment scenarios system-level simulation could be adopted, while for the other fives deployment scenarios, link-level simulation or link-level combined with simplified system-level simulation could be adopted.
Proposal 4: Narrow down the number of evaluation scenarios considering the simulation workload, e.g., for the first five deployment scenarios, system-level simulation could be adopted, while for the other fives deployment scenarios, link-level simulation or link-level combined with simplified system-level simulation could be adopted.
3 Conclusion

In this contribution, some considerations on evaluation for new radio are present. It is proposed that:

Proposal 1: The TR of “Study on Scenarios and Requirements for Next Generation Access Technologies” should be the baseline for RAN1 evaluation.
Proposal 2: Study and clarify the mapping between technical components to evaluation methods, scenarios and related metrics, including some concrete link-level or system-level metrics, e.g., SINR and BLER, etc.
Proposal 3: Based on the deployment scenarios defined in the TR, more detailed evaluation assumptions should be identified, e.g., the channel model, BS / UE Tx power, number of antenna ports and so on.
Proposal 4: Narrow down the number of evaluation scenarios considering the simulation workload, e.g., for the first five deployment scenarios, system-level simulation could be adopted, while for the other fives deployment scenarios, link-level simulation or link-level combined with simplified system-level simulation could be adopted.
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