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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 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. At RAN#78 meeting, it was agreed in [4] that 3GPP will start Step 2 activity for self evaluation study, which includes the performance evaluation against the eMBB, mMTC and URLLC technical performance requirements as defined in Report ITU-R M.2410 (see [5]). Besides, the draft skeleton of TR37.910 for the study on self evaluation towards IMT-2020 submission was agreed in [6].
To well progress the work, an appropriate time plan should be made, and the following technical issues need to be considered, 
•	List of L1/L2 technical features to be used for related technical performance.
•	System configurations to be used for specific test environments and evaluation configurations.
•	Evaluation modelling and method that are needed but not specified in ITU-R.
This contribution presented the general consideration on the above aspects. 
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According to [5], [7] and [8], the thirteen technical performance requirements and service as well as spectrum requirements are to be evaluated. The eMBB, mMTC and URLLC requirements and the related evaluation method as well as the corresponding RAN WGs are listed in Table 1.
TABLE 1
Summary of ITU-R requirements and evaluation method
	Evaluation method
	eMBB req.
	mMTC req.
	URLLC req.
	General req.
	RAN WG

	Simulation
	· Average spectral efficiency
· 5th percentile user spectral efficiency
· User experienced data rate
· Mobility
	· Connection density
	· Reliability
	/
	RAN1 related

	Analytical
	· Peak data rate
· Peak spectral efficiency
· Area traffic capacity
	/
	/
	/
	RAN1 related

	
	· Control plane latency 
· User plane latency 
· Mobility interruption time
	/
	· Control plane latency
· User plane latency
· Mobility interruption time
	/
	RAN2 related

	Inspection
	· Energy efficiency
	/
	/
	· Service requirement
	RAN1 related

	
	/
	/
	/
	· Bandwidth 
· Spectrum requirement
	RAN4 related


On the other hand, it was agreed in [9] 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.
Therefore, the self evaluation will conduct the evaluation of NR RIT and LTE RIT against the ITU-R requirements as provided in Table 1.
The above inputs form the basis of self evaluation work towards IMT-2020 submission.
Consideration of work plan for performance evaluation phase 
To achieve good progress and accomplishment on time for 3GPP’s first complete submission to ITU-R, an appropriate work plan needs to be developed. Among the evaluation of the thirteen technical requirements, the ones that need simulation efforts need to be started in early stage. 
It is observed from Table 1 that most simulation efforts are required for eMBB evaluation. On the other hand, mMTC simulation could be started from NB-IoT and eMTC. For URLLC, it would be good to start the evaluation when 3GPP has more mature development on this aspect. 
Therefore, a general consideration on self evaluation work plan is developed as follows:
· From Feb 2018, start the evaluation of eMBB requirements that need simulation efforts. 
· Discuss the L1/L2 technical features and system configuration for these metrics.
· From March 2018, start the discussion of mMTC evaluation method and evaluation modeling
· From April / May 2018, start the reliability evaluation for URLLC
· From April / May 2018, progress the evaluation of requirements using analytical / inspection ways.
· Till August 2018, finalize the first version of self evaluation for submission to ITU-R.
The study will be progressed in RAN WG 1, 2, and 4 by email discussions and offline discussions. 
A detailed consideration is provided in [10].
Consideration on technical features 
The technical features developed in Rel-15 NR and LTE can be used in self evaluation. Specifically, the technical features that can contribute to fulfilling a specific requirement, or further enhance the performance related to the specific technical requirement, can be used for evaluation of that specific requirement. 
Generally, the frequency range (FR) and the frequency arrangement (paired / unpaired spectrum) form the basis of technical feature selection. Therefore, these two aspects can be the fundamental dimensions for feature selection. 
Based on the above observation, a general feature consideration is proposed based on the two aspects.
General technical features for eMBB requirements
The following features or its subset as shown in Table 2 can be considered as starting point for eMBB evaluation. 
TABLE 2
General technical features for eMBB
	General features
	FR1 
(below 6 GHz)
	FR2 
(above 24 GHz)

	NR on single-band
	Un-paired spectrum: TDD
Paired spectrum: FDD, flexible duplex, etc.
	Un-paired spectrum: TDD

	LTE on single-band
	Un-paired spectrum: TDD
Paired spectrum: FDD
	-

	NR on multi-band
	NR with SUL+TDD band using macro layer (at least for UL user experienced data rate)

	NR/LTE inter-working  on multi-band
	NR/LTE dual connectivity with two frequency bands, with or without SUL


A flexible duplex scheme is considered to enhance eMBB spectral efficiency for paired spectrum in addition to conventional FDD operation. In this case, the frame structure is configured to include a DL dominant slot on the DL part of the paired spectrum. By this means the DL channel reciprocity is enabled, and DL spectral efficiency is expected to be improved. Other duplexing schemes that could contribute to spectral efficiency could also be considered. 
In addition, the NR multi-band with TDD and SUL band is considered to be able to improve UL user experienced data rate (“cell edge” user data rate). Compared to NR single band operation on 4 GHz, the SUL scheme is expected to utilize wide bandwidth on higher frequency band and hence reduce the required bandwidth on lower band. On the other hand, the SUL scheme could reach higher user experienced data rate compared to NR single band operation on 30 GHz using the same bandwidth.
Detailed consideration for eMBB requirements are found in the following contributions.
· eMBB spectral efficiency: See [11] (initial results), [12] (consideration on NR L1/L2 features)
· User experienced data rate: See [13] (evaluation method for schemes including SUL)
· Area traffic capacity: See [14]
· Mobility: See [15]
· Peak data rate / spectral efficiency: See [16]
· Energy efficiency: See [17]
General technical features for mMTC requirements
The following features as shown in Table 3 can be considered as starting point for mMTC evaluation.
TABLE 3
General technical features for mMTC
	General features
	FR1 (below 6 GHz)

	NB-IoT
	Paired spectrum: FDD

	eMTC
	Paired spectrum: FDD


The above features are based on the 3GPP development towards mMTC usage scenario and the 3GPP agreement to employ NB-IoT/eMTC for mMTC evaluation for IMT-2020 submission. 
Detailed consideration for mMTC requirement is found in the following contribution.
· Connection density: See [18] (for calibration parameters consideration, see [19] for details)
General technical features for URLLC requirements
The following features or its subset as shown in Table 4 can be considered as starting point for URLLC evaluation.
TABLE 4
General technical features for URLLC
	General features
	FR1 (below 6 GHz)

	NR on single-band
	Paired spectrum : FDD
Un-paired spectrum: TDD	

	LTE on single-band
	Paired spectrum : FDD
Un-paired spectrum: TDD	

	NR on multi-band
	NR with TDD+SUL band


The NR multi-band with TDD and SUL band is considered to be able to improve UL latency and DL latency as compared to single-band TDD operation.
Detailed consideration for URLLC requirement is found in the following contribution.
· Reliability: See [20]
Conclusion
In this document, the general consideration on Step 2 of self evaluation towards IMT-2020 submission is presented. The following proposals are made based on the discussion.
Proposal 1: General technical features or its subset shown in Table 2, 3 and 4 are used as starting point for eMBB, mMTC and URLLC evaluation towards IMT-2020 submission.
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