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Introduction
At RAN#75 meeting in March 2017, New Study Item on Self Evaluation towards IMT-2020 submission was approved [1] and further revised in [2] at RAN#76 meeting. The objective of this study item is to provide self evaluation results towards IMT-2020 submission against the technical performance requirements defined by Report ITU-R M.[IMT-2020. TECH PERF REQ], using the evaluation criteria defined in Report ITU-R M.[IMT-2020. EVAL], and complete the compliance template and description template defined in Report ITU-R M.[IMT-2020. SUBMISSION]. By these steps, self evaluation should verify that 3GPP proposed IMT-2020 radio interface technology (RIT) or Set of RIT (SRIT) passes the criteria for entry and criteria for acceptance as defined in Document IMT-2020/02 (Rev. 1).
To achieve the above objective, a common understanding on ITU-R evaluation criteria among the contributors to the study on self-evaluation would be helpful. Therefore, this contribution summarizes the ITU-R evaluation criteria which aims to build the common understanding as well as to figure out the issues that should be further considered for self evaluation. 
ITU-R evaluation criteria
[bookmark: OLE_LINK3]In summary, the ITU-R evaluation criteria towards IMT-2020 submission are defined in the following ITU-R Document and Reports [3-6], as announced in [7] and [8],
–	Document IMT-2020/02 (Rev.1) – Submission, evaluation process and consensus building for IMT-2020, which defines the criteria for entry and criteria for acceptance of the candidate IMT-2020 radio interface technology (RIT) or Set of RIT (SRIT).
–	Report ITU-R M.[IMT-2020.SUBMISSION] – Requirements, evaluation criteria and submission templates for the development of IMT-2020, which defines the overall IMT-2020 requirements and submission templates for IMT-2020 submission.
–	Report ITU-R M.[IMT-2020.TECH PERF REQ] – Minimum requirements related to technical performance for IMT-2020 radio interface(s), which defines detailed targets for technical performance requirements.
–	Report ITU-R M.[IMT-2020.EVAL] – Guidelines for evaluation of radio interface technologies for IMT-2020, which defines evaluation critieria, including evaluation method, test environment and its related evaluation configurations that should be used to test the candidate IMT-2020 proposal.
The following sections provide detailed summary on the aspects defined in the above ITU-R Document and Reports.
IMT-2020 submission and evaluation process
IMT-2020 submission and evaluation process is defined in Document IMT-2020/02 (Rev.1) [3]. There are eight steps for a candidate RIT (radio technology interface) or SRIT (set of RITs) to be identified as IMT-2020 terrestrial components radio interface Recommendation(s). 
These steps are illustrated in Figure 1from the perspective of an IMT-2020 proponent. Self evaluation activities are highly related to Step 2 and 3. The proponent should provide complete information including self evaluation results and completed templates (including description and compliance templates, see below) to complete its submission to ITU-R as defined in Step 3. Before that, proponent can provide description template to share information to ITU-R on its development of IMT-2020.
In addition, the proponent should take the criteria for entry and criteria for acceptance into account for its development and self evaluation of its proposal. The criteria for entry the submission process for a candidate RIT/SRIT is defined in Step 2, and the criteria for acceptance of the candidate RIT/SRIT as (part of) IMT-2020 specification is defined in Step 7.
[bookmark: _Ref492161374]Figure 1 Illustration of IMT-2020 process and potential proponent activity

Criteria for entry (see Step 2 in [3]): 
· An RIT needs to fulfil the minimum requirements for at least three test environments; two test environments under eMBB and one test environment under mMTC or URLLC.
· An SRIT consists of a number of component RITs complementing each other, with each component RIT fulfilling the minimum requirements of at least two test environments and together as an SRIT fulfilling the minimum requirements of at least four test environments comprising the three usage scenarios (i.e., eMBB, mMTC and URLLC).
Criteria for acceptance (see Step 7 in [3]):
· The RIT or SRIT[footnoteRef:1] meets the requirements for the five test environments comprising the three usage scenarios (i.e., eMBB, mMTC and URLLC). [1:  As defined in criteria for entry (Step 2), each component RIT of the SRIT needs to still fulfil the minimum requirements of at least two test environments.] 

Completeness of submission of candidate RIT/SRIT (Step 3):
Three major components should be provided to complete the submission:
1. Completed templates, including description templates and compliance templates (see details in Section 2.3). Compliance templates will be based on self evaluation results. 
2. Self-evaluation results against the IMT-2020 requirements (including service, spectrum and technical performance; see details in Section 2.2).
3. Proponents and IPR holders should indicate their compliance with the ITU policy on intellectual property rights.
The test environments for eMBB, mMTC and URLLC usage scenario are defined in Report ITU-R M.[IMT-2020. EVAL], and is summarized in Table 1 (see Section 8.2 in [6]).
[bookmark: _Ref492148126]Table 1 Mapping of test environments and usage scenarios
	Usage scenarios
	eMBB
	mMTC
	URLLC

	Test environments
	Indoor Hotspot – eMBB
	Dense Urban – eMBB
	Rural – eMBB
	Urban Macro – mMTC
	Urban Macro – URLLC


Observation: 
3GPP should provide complete information to complete its submission to ITU-R in Step 3
· Self evaluation should provide two major components: completed templates and self evaluation results.
· Self evaluation should demonstrate the proposed RIT/SRIT can pass criteria for entry and acceptance against the IMT-2020 requirements.
IMT-2020 requirements and their evaluation method
IMT-2020 requirements are defined in Report ITU-R M.[IMT-2020.SUBMISSION]. It includes three aspects [4]:
· Service requirements
· Spectrum requirements
· Technical performance requirements
The detailed targets for technical performance requirements are defined in Report ITU-R M.[IMT-2020. TECH PERF REQ] (i.e., [5]). And the mapping of these technical performance requirements to test environments is also defined. 
The evaluation method for the IMT-2020 requirements (including service, spectrum, and technical performance) is defined in Report ITU-R M.[IMT-2020.EVAL]. 
A summary of evaluation method and their applicability to RIT/SRIT is provided in Table 2. The summary of technical performance requirements and their related evaluation method and test environments is provided in Table 3.
It is noted from Table 2 and Table 3 that five technical performance requirements need simulation efforts (highlighted in red fonts), and six technical performance requirements require analytical way (via calculation) for evaluation. For user experience data rate, if single layer (macro layer) configuration is employed, analytical way can be applied. Otherwise system level simulation is required.
Observation:
3GPP should evaluate the fulfillment of service requirement and spectrum requirement, and test the technical performance requirements in related test environment(s) using evaluation method as illustrated in Table 2 and Table 3. 
· For different test environment, different need of technical performance evaluation is observed.
· Six technical performance requirements will need simulation efforts in related test environments.
· 3GPP should review the evaluation method defined by ITU-R, and might need to develop additional details on evaluation method and/or models as necessary to provide self evaluation results.
· 
[bookmark: _Ref492151523]Table 2 Service and spectrum requirements and their evaluation method
	Requirement
	Sub-items
	Evaluation method
	Remarks

	Service requirement
	Support for wide range of services 
	Inspection
	See 5.2.4.1.1 in [4] for details

	Spectrum requirement
	Frequency bands identified for IMT 
	Inspection
	This is related to the support of below 6GHz (see 5.2.4.2.1 in [4]).

	
	Higher Frequency range/band(s) 
	Inspection
	This is related to the support of above 24.25GHz (see 5.2.4.2.2 in [4]).
According to the note in 5.2.4.2.2 in [4], 
· For an RIT, this requirement should be fulfilled.
· For an SRIT, at least one of the component RITs within the SRIT need to fulfil this requirement.


[bookmark: _Ref492151567]Table 3 Technical performance requirements and their evaluation method and related test environments
	Related Usage scenario
	Sub-items
	Evaluation method
	Related test environment(s)

	
	
	
	eMBB
	URLLC
	mMTC

	
	
	
	Indoor Hotspot – eMBB
	Dense Urban – eMBB
	Rural – eMBB
	Urban Macro – URLLC
	Urban Macro – mMTC

	eMBB
	Peak data rate
	Analytical
	Y[footnoteRef:2] [2:  A single cell across the three eMBB test environments indicate that the same targets are applied to these test environments.] 

	
	

	
	Peak spectral efficiency 
	Analytical
	Y
	
	

	
	User experienced data rate 
	· For single layer: Analytical
· For multi-layer: SLS* 
	
	Y[footnoteRef:3] [3:  Different cell for different eMBB test environments indicate that different targets are applied to a specific test environment.] 

	
	
	

	
	5th percentile user spectral efficiency 
	SLS 
	Y
	Y
	Y
	
	

	
	Average spectral efficiency 
	SLS 
	Y
	Y
	Y
	
	

	
	Area traffic capacity 
	Analytical
	Y
	
	
	
	

	
	Energy efficiency 
	Inspection 
	Y
	
	

	
	Mobility 
	LLS* + SLS 
	Y
	Y
	Y
	
	

	eMBB, URLLC
	User plane latency 
	Analytical
	Y
	Y
	

	
	Control plane latency 
	Analytical
	Y
	Y
	

	
	Mobility interruption time 
	Analytical
	Y
	Y
	

	URLLC
	Reliability 
	LLS+SLS 
	
	
	
	Y
	

	mMTC
	Connection density 
	Opt 1: LLS + SLS
Opt 2: Full SLS 
	
	
	
	
	Y

	General
	Bandwidth and Scalability 
	Inspection 
	Y

	Total number of technical performance requirements to be tested to pass the minimum requirement to that test environment
	11
	11
	10
	5
	2


* NOTE: SLS indicates system level simulation. LLS indicates link level simulation.
IMT-2020 submission templates
According to Document IMT-2020/02 (Rev1), the proponent should include completed templates as defined in Report ITU-R M.[IMT-2020.SUBMISSION], together with self evaluation results to complete the submission, which is Step 3 in the submission and evaluation process. 
According to Report ITU-R M.[IMT-2020.SUBMISSION], two templates are defined: description template (see section 5.2.3 in [4]) and compliance template (see section 5.2.4 in [4]). A summary is given in Table 4.
[bookmark: _Ref492195588]Table 4 Submission template summary
	Submission template
	Content
	Related steps in IMT-2020 process
	Remark

	Description template (see section 5.2.3 in [4])
	Characteristics template
	Template for description of characteristics of the proposal
	· Can be provided in Step 2 for information sharing to ITU-R. 
· Required in Step 3 to complete the submission.
	It should provide sufficient details to facilitate the external evaluation by independent evaluation groups.

	
	Link budget template
	Template for link budget information of the proposal. 
	
	For 3GPP as a proponent, it would be good that the link budget for the five test environments is provided.

	Compliance template (see section 5.2.4 in [4])
	For services
	Template for service requirement
	· Required in Step 3 to complete the submission.
	3GPP provides these templates based on self evaluation through simulation/analytical /inspection results

	
	For spectrum
	Template for spectrum requirements
	
	

	
	For technical performance
	Template for technical performance requirements
	
	

	Template requirement for SRIT (see section 5.1 in [4])
	The completed templates should be provided for each component RIT within the composite SRIT and/or for the composite SRIT.



The proponent can provide description template (Characteristics and/or Link Budget template) to ITU-R during its development of the proposal to share the information to ITU-R and independent evaluation groups. However, a complete submission from the proponent should be accomplished in Step 3 with complete submission template including description template and compliance template, as well as self evaluation results. According to [3], Step 3 will be ended at WP 5D#32 meeting in July 2019.
Observation:
3GPP needs to provide description template (including characteristics and link budget templates) and compliance template (including service, spectrum, and technical performance) to complete Step 3 of IMT-2020 submission. Description template might be provided earlier to share information to ITU-R and independent evaluation groups.
Test environments and Evaluation configurations
The proponent should provide self evaluation to test its proposed RIT/SRIT against the IMT-2020 requirements (including service, spectrum and technical performance), and based on these information, the proponent should provide completed templates. 
Self evaluation should test the IMT-2020 requirements under related test environments. There are five test environments for the three usage scenarios (eMBB, mMTC and URLLC) as defined in [6] and are summarized in Table 1 of Section 2.1. 
According to Section 8.4 of [6], it is noted that there are multiple evaluation configurations in a specific test environment. Table 5 provides the summary of evaluation configurations under a test environment, and the related technical performance requirements that need simulation efforts.
[bookmark: _Ref492201689]Table 5 Evaluation configurations and related technical performance requirements
	Usage scenario
	
	eMBB
	mMTC
	URLLC

	
	Test env. 
	Evaluation configuration 
	Spectral efficiency (average, 5th percentile user)
	User experienced data rate 
	Mobility 
	Connection density 
	Reliability 

	eMBB 
	Indoor Hotspot – eMBB 
	Config. A: 4GHz 
	Simulation 
	
	Simulation 
	
	

	
	
	Config. B: 30GHz 
	Simulation 
	
	Simulation 
	
	

	
	
	Config. C: 70GHz 
	Simulation 
	
	Simulation 
	
	

	
	Dense Urban – eMBB 
	Config. A: 4GHz/Macro layer 
	Simulation 
	Analytical
	Simulation 
	
	

	
	
	Config. B: 30GHz/Macro layer 
	Simulation 
	Analytical
	Simulation 
	
	

	
	
	Config. C: Multi-frequency and/or Multi-layer 
	
	Simulation (for multi-layer)
	
	
	

	
	Rural - eMBB 
	Config. A: 700MHz/1732m 
	Simulation 
	
	Simulation 
	
	

	
	
	Config. B: 4GHz/1732m 
	Simulation 
	
	Simulation 
	
	

	
	
	Config. C (LMLC)*: 700MHz/6000m 
	Simulation 
	
	
	
	

	mMTC 
	Urban macro - mMTC 
	Config. A: 500m/700MHz 
	
	
	
	Simulation 
	

	
	
	Config. B: 1732m/700MHz 
	
	
	
	Simulation 
	

	URLLC 
	Urban macro – URLLC 
	Config. A: 4GHz
	
	
	
	
	Simulation 

	
	
	Config. B: 700MHz
	
	
	
	
	Simulation 

	Remark
	· RIT/SRIT only needs to meet requirement under one of the evaluation configurations.
· For average spectral efficiency evaluation in Rural-eMBB, Config. C (LMLC) should be chosen together with either Config. A or B


It would be good that 3GPP can provide evaluation results on each of the evaluation configurations in a specific test environment. However, this does not imply a contributor needs to provide evaluation for all evaluation configurations. 
On the other hand, there are other alternative parameters in each of evaluation configuration. 3GPP’s self evaluation should consider these parameters and other parameters which are not fully specified in [6], as listed in “Parameters that need further consideration in 3GPP” in Table 6.
[bookmark: _Ref492208000]Table 6 Other alternative parameters and parameters need further consideration in 3GPP
	Usage 
	Test env. 
	Evaluation configuration 
	Other alternative parameters
	Parameters that need further consideration in 3GPP

	eMBB 
	Indoor Hotspot – eMBB 
	Config. A: 4GHz 
	Network layout:
· Alt1: 1 TRxP per site 
· Alt2: 3 TRxPs per site (30UEs per site)
	Antenna configuration at TRxP
Antenna configuration at UE

	
	
	Config. B: 30GHz 
	
	

	
	
	Config. C: 70GHz 
	
	

	
	Dense Urban – eMBB 
	Config. A: 4GHz/Macro layer 
	-
	Antenna configuration at TRxP
Antenna configuration at UE

	
	
	Config. B: 30GHz/Macro layer 
	-
	

	
	
	Config. C: Multi-frequency and/or Multi-layer 
	Network layout (Only for micro layer):
· Alt1: 1 TRxP per site 
· Alt2: 3 TRxPs per site
	Detailed drop method for micro layer (if used) and size of cluster for UE dropping (if micro layer exists)

	
	Rural - eMBB 
	Config. A: 700MHz/1732m 
	-
	Antenna configuration at TRxP
Antenna configuration at UE

	
	
	Config. B: 4GHz/1732m 
	-
	

	
	
	Config. C (LMLC): 700MHz/6000m 
	-
	

	mMTC 
	Urban macro - mMTC 
	Config. A: 500m/700MHz 
	Traffic model:
· Alt1: 1 message/day /device
· Alt2: 1 message/2 hours/device
	Antenna configuration at TRxP
Antenna configuration at UE
Simulation bandwidth

	
	
	Config. B: 1732m/700MHz 
	
	

	URLLC 
	Urban macro – URLLC 
	Config. A: 4GHz
	-
	Antenna configuration at TRxP
Antenna configuration at UE
Simulation bandwidth

	
	
	Config. B: 700MHz
	-
	

	Channel model
	Two alternatives: Model A/B, essentially for below 6GHz 


Observation:
There are multiple evaluation configurations in each test environment. It would be good for 3GPP to provide evaluation results for all the evaluation configurations collectively from all contributors. 
· This does not imply a contributor needs to provide evaluation for all evaluation configurations.
· 3GPP should review ITU-R evaluation parameters carefully and further consider the alternative parameters and other partially specified parameter provided by ITU-R. 3GPP also needs to define technology related simulation assumptions and parameters.
Conclusion
This contribution summarizes the ITU-R evaluation criteria for IMT-2020 submission, and the related consideration for self evaluation is provided. 
[bookmark: _Ref492215745][bookmark: _Ref492215741]Figure 2 Summary of ITU-R evaluation criteria

As shown in Figure 2, 
· 3GPP should provide description templates - including characteristics and link budget, and compliance templates - including service, spectrum, technical performance (see Table 4), together with self evaluation results to complete Step 3 for IMT-2020 submission (see section 2.1). 
· Self evaluation will be based on the candidate RIT/SRIT whose characteristics are described in description template (characteristics).
· Self evaluation results will be used to develop compliance template, which should demonstrate the proposed RIT/SRIT can pass criteria for entry and acceptance against the IMT-2020 requirements.
· Description template might be provided earlier to share information to ITU-R and independent evaluation groups.
· 3GPP should evaluate the fulfillment of service requirement and spectrum requirement, and test the technical performance requirements in related test environment(s) using evaluation method as illustrated in Table 2 and Table 3. 
· For different test environment, different need of technical performance evaluation is observed (see Table 3).
· Six technical performance requirements will need simulation efforts in related test environments (see Table 3).
· 3GPP should review the evaluation method defined by ITU-R, and might need to develop additional details on evaluation method and/or models as necessary to provide self evaluation results.
· There are multiple evaluation configurations in each test environment (see Table 5). It would be good for 3GPP to provide evaluation results for all the evaluation configurations collectively from all contributors. 
· This does not imply a contributor needs to provide evaluation for all evaluation configurations.
· 3GPP should review ITU-R evaluation parameters carefully and further consider the alternative parameters and other partially specified parameter provided by ITU-R. 3GPP also needs to define technology related simulation assumptions and parameters (see Table 6).
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