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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 preliminary work plan of self evaluation was agreed in [3] at RAN#77 meeting, where a three-step plan is made. It is seen that after calibration, the work would go into step 2 for performance evaluation.
· From early 2018 to Sep 2018, targeting “update & self eval” submission in Sep 2018
· Performance evaluation against eMBB, mMTC and URLLC requirements and test environments for NR and LTE features.
To facilitate the preparation of performance evaluation phase and in order to provide self evaluation results in September 2018 in time with high quality, this document provides some thoughts on this work.
[bookmark: _Ref129681832]ITU-R evaluation criteria
To well prepare for the self evaluation and submission to ITU-R, it is important to understand ITU-R evaluation criteria for IMT-2020. In [4], the ITU-R evaluation criteria are summarized. Some important aspects are captured in this document.
Criteria for acceptance of IMT-2020
Document IMT-2020/02 (Rev. 1) [5] defines the criteria of acceptance of a candidate proposal to ITU-R as IMT-2020. 
In Step 7 of this document, the criteria of acceptance are defined as follows.
Criteria for acceptance (see Step 7 in [5]):
· 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.] 

Therefore, 3GPP proposal should demonstrate the capability of fulfilling the requirements for all the five test environments comprising the three usage scenarios (i.e., eMBB, mMTC and URLLC) defined by ITU-R.
Observation 1: 3GPP self evaluation should provide evaluation results for five test environments comprising eMBB, mMTC and URLLC usage scenarios, to demonstrate 3GPP technology is able to meet criteria for acceptance.
IMT-2020 test environments and related requirements
According to Report ITU-R M.[IMT-2020.EVAL], there are five test environments for the three usage scenarios, and the related technical performance requirements (as defined in Report ITU-R M.[IMT-2020.TECH PERF REQ]) are summarized in Table 1. For eMBB usage scenario, there are three test environments: Indoor Hotspot – eMBB, Dense Urban – eMBB, and Rural – eMBB. The proposal should be evaluated against ten eMBB related requirements under the three eMBB test environments. Similarly, Urban Macro – mMTC test environment is used to evaluate mMTC related requirement (i.e., connection density), and Urban Macro – URLLC test environment is used to evaluate four URLLC related requirements. The technical performance that needs a simulation effort is also summarized in Table 1, which is according to evaluation method summarized in next sub-section.
[bookmark: _Ref492148126]Table 1 IMT-2020 test environments and related technical performance
	Usage scenario 
	Technical performance requirements 
	Simulation needed?
	Test environment

	
	
	
	eMBB
	mMTC
	URLLC

	
	
	
	Indoor Hotspot  - eMBB
	Dense Urban - eMBB
	Rural - eMBB
	Urban macro - mMTC
	Urban macro - URLLC

	eMBB 
	Peak data rate 
	
	Yes
	
	

	
	Peak spectral efficiency 
	
	Yes
	
	

	
	User experienced data rate 
	Yes (for multi-freq. multi-layer)
	
	Yes
	
	
	

	
	5th percentile user spectral efficiency 
	Yes
	Yes
	Yes
	Yes
	
	

	
	Average spectral efficiency 
	Yes
	Yes
	Yes
	Yes
	
	

	
	Area traffic capacity 
	
	Yes
	
	
	
	

	
	Energy efficiency 
	
	Yes
	
	

	
	Mobility 
	Yes
	Yes
	Yes
	Yes
	
	

	eMBB, URLLC 
	User plane latency 
	
	Yes
	
	Yes

	
	Control plane latency 
	
	Yes
	
	Yes

	
	Mobility interruption time 
	
	Yes
	
	Yes

	URLLC
	Reliability 
	Yes
	
	
	
	
	Yes

	mMTC 
	Connection density 
	Yes
	
	
	
	Yes
	

	Number of technical performance requirements
	6
	10*
	10*
	9*
	1*
	4*

	General
	Bandwidth and Scalability
	
	Yes


* Note 1: “Bandwidth and scalability” is not accounted. “Bandwidth and scalability” is a general requirement that applies to all test environments.
Observation 2: As shown in Table 1, 3GPP needs to provide evaluation against ten technical performance requirements for eMBB, four requirements for URLLC, and one requirement for mMTC. 
Evaluation method
Report ITU-R M.[IMT-2020.EVAL] defines the high level evaluation method for all the technical performance requirements as well as service and spectrum requirement. This is summarized in Table 2. It is observed that six requirements need simulation efforts.
[bookmark: _Ref498285474]Table 2 High level evaluation method of technical performance requirements
	Usage scenario
	Technical performance
	Evaluation method
	Remark

	eMBB
	Peak data rate 
	Analysis
	

	
	Peak spectral efficiency 
	Analysis
	

	
	User experienced data rate 
	Analysis for single layer single band;
SLS for multi-layer and/or multi-frequency
	Analysis is based on 5th percentile user spectral efficiency

	
	5th percentile user spectral efficiency 
	SLS 
	Jointly evaluated with average spectral efficiency

	
	Average spectral efficiency 
	SLS 
	Jointly evaluated with 5th percentile spectral efficiency

	
	Area traffic capacity 
	Analysis
	Based on average spectral efficiency

	
	Energy efficiency 
	Inspection
	

	
	Mobility 
	SLS+LLS
	

	eMBB, URLLC
	User plane latency 
	Analysis
	

	
	Control plane latency 
	Analysis
	

	
	Mobility interruption time 
	Analysis
	

	URLLC
	Reliability
	SLS+LLS
	

	mMTC
	Connection density
	SLS or SLS+LLS
	


Observation 3: Six technical performance requirements need simulation efforts, including 
· Four eMBB requirements: average and 5th percentile user spectral efficiency, mobility, and user experienced data rate, 
· One mMTC requirement (connection density) and 
· One URLLC requirement (reliability).
Self evaluation towards IMT-2020
Based on the above observations, self evaluation should be conducted under eMBB, mMTC and URLLC for related technical performance requirements under related test environments. The technical features and evaluation configurations need to be considered. The following sub-sections discuss these aspects.
General consideration on technical features 
In [6], it is agreed that 3GPP will submit a set of radio interface technologies (SRIT) consisting of NR component RIT and LTE component RIT, and in addition NR RIT to ITU-R. With this submission formats, both LTE and NR RIT features need to be considered for self evaluation for eMBB, mMTC and URLLC requirements. It is recalled that for LTE-Advanced evaluation towards IMT-Advanced submission, the evaluation is basically applied based on duplexing schemes, i.e., to FDD and TDD, respectively. For IMT-2020 submission, the duplexing schemes applicable to LTE and NR also can be considered for self evaluation. 
It is noted in [6] that NB-IoT and eMTC are included in LTE component RIT, and TBD included in NR RIT. Therefore, it is appropriate to use NB-IoT and eMTC as the starting point features for self evaluation against the ITU-R mMTC requirements.
It is also noted in [6] that NR-LTE dual connectivity is included in the submission. In addition, NR and LTE sharing is enabled in Rel-15. Such NR-LTE tight interworking schemes are beneficial for IMT-2020 early deployment. Therefore it is worthwhile to take into account the NR-LTE tight interworking scheme(s) into account in self evaluation for some of the technical performance requirements.
Observation 4: NR and LTE features are to be evaluated against eMBB, mMTC and URLLC requirements. 
· Applicable duplexing schemes for NR and LTE are to be considered.
· NB-IoT and eMTC can be starting point features for mMTC evaluation. 
· NR-LTE tight interworking scheme(s) including sharing can be considered.
Self evaluation for eMBB
According to Table 1, there are ten related technical performance requirements for eMBB test environments. 
For requirements which need simulation
Among the ten requirements, it is seen from Table 2 that four requirements, including average spectral efficiency, 5th percentile user spectral efficiency, mobility, and user experienced data rate (for multi-layer and/or multi-frequency) need simulation efforts. For these evaluations, it would be good if companies can get common understanding on
· Key parameters of evaluation configurations;
· Key technical features for evaluation
· Detailed/additional evaluation method and models if needed
Calibrations among different companies are also needed to calibrate the simulators and provide converged results in 3GPP for ITU-R submission. Companies are encouraged to provide simulation results based on calibration and the aligned understanding on the above aspects.
In [7], detailed consideration on average and 5th percentile user spectral efficiency is provided. 
For user experienced data rate, Dense Urban – eMBB test environment is used for evaluation. There are three configurations: Configuration A (4 GHz), B (30 GHz), and C (multiple frequency is possible, e.g., 4 GHz and 30 GHz). It is considered that Configuration C could be used to evaluate the capability of NR-LTE tight interworking schemes for the potential improvement of using such schemes to enhance the cell edge user experience in early IMT-2020 deployment.
For requirements with analytical and inspection
For requirements using analytical and inspection way, it is needed to provide comprehensive calculation procedure or inspection of NR and LTE, with related features, to ITU-R to make the self evaluation solid and understandable by external evaluation groups. 
In [8] and [9], detailed consideration for peak data rate and peak spectral efficiency evaluation, as well as control plane latency, data plane latency,  and mobility interruption time is provided. RAN WG2 needs to review the evaluation results of the three metrics.
Self evaluation for mMTC
According to Table 1, the mMTC related requirement is connection density, where simulation effort is needed. In [10], detailed consideration on mMTC requirement is provided. It is noted that NB-IoT and eMTC can be starting point features for mMTC evaluation.
In addition, according to Report ITU-R M.[IMT-2020.SUBMISSION], link budget information needs to be provided. This is also applied to mMTC test environment. Therefore, it is needed to consider link budget information for mMTC test environments (as well as other test environments).
Self evaluation for URLLC
According to Table 2, the URLLC related requirements are user plane latency, control plane latency, mobility interruption time, and reliability. 
The first three requirements can reuse the evaluation results for eMBB, since 3GPP proposal would have common capability for these metrics. The detailed consideration is found in [8] and [9].
For reliability, simulation efforts are required. Similar to eMBB, it would be good if companies can get common understanding on key parameters of evaluation configurations, key technical features for evaluation, and detailed/additional evaluation method and models if needed.
Self evaluation for bandwidth and scalability
The self evaluation for bandwidth and scalability (via inspection) for NR and LTE can be based on the progress on the supported bandwidth for carrier component, as well as the carrier aggregation capability. RAN WG4 needs to review the evaluation results.
Observation 5: User plane latency, control plane latency, mobility interruption time evaluation results (by analytical) needs to be reviewed by RAN WG2, and bandwidth and scalability evaluation results (by inspection) needs to be reviewed by RAN WG4. RAN WG1 takes responsibility of other technical performance requirements.
Consideration of work plan for performance evaluation phase 
It is noted that 3GPP is planned to accomplish non-standalone NR in December 2017 for eMBB usage scenario, while URLLC development (for both NR and LTE) targets to accomplish in June 2018. It is also noted that NB-IoT and eMTC evolution for Rel-15 is ongoing and fundamental features are available for evaluation. 
Based on the above observations, it is considered that for performance evaluation phase, one can start with eMBB and mMTC evaluation, and URLLC can start afterwards.
Observation 6: Performance evaluation phase can start with eMBB and mMTC evaluation. 
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In this document, we presented the general consideration on self evaluation towards IMT-2020 submission. Important observations are made, including
· 3GPP needs to provide evaluation results for five test environments comprising eMBB, mMTC and URLLC usage scenarios.
· Six technical performance requirements need simulation efforts, including average and 5th percentile user spectral efficiency, mobility and user experienced data rate for eMBB, connection density for mMTC, and reliability for URLLC.
· NR and LTE features are to be evaluated against eMBB, mMTC and URLLC requirements. 
· Applicable duplexing schemes for NR and LTE are to be considered.
· NB-IoT and eMTC can be starting point features for mMTC evaluation. 
· NR-LTE tight interworking scheme(s) including sharing can be considered.
· Performance evaluation phase can start with eMBB and mMTC evaluation.
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