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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]. It was also agreed that this SI is expected to start from RAN#77 in September 2017 [2]. Work plan of this SI was also provided in [3] and [4]. The objective of the SI on self evaluation towards IMT-2020 submission is to provide self-evaluation results towards IMT-2020 submission to ITU-R WP 5D 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]. 
According to revision of Report ITU-R M.[IMT-2020. SUBMISSION], IMT-2020 air interface may include a Radio Interface Technology (RIT) or a set of RITs (SRIT). 3GPP needs to appropriately define RIT or SRIT for its submission format towards IMT-2020, and self-evaluation will depend on the decision to use a RIT or SRIT definition for the submission from 3GPP. 
Meanwhile, IMT-2020 technical performance requirements will be evaluated under IMT-2020 test environments as defined in Report ITU-R M.[IMT-2020.EVAL]. First of all, it is important for companies to align the understanding of the evaluation configurations and simulation parameters for 3GPP self-evaluation. 
In this contribution, our views on RIT/SRIT and evaluation configurations are provided. As the timeline for early initial submission will be challenging, it is suggested to have an aligned understanding as soon as possible to facilitate the self-evaluation progress and future work.
Consideration on RIT or SRIT definition
It was agreed in RAN that candidate IMT-2020 RIT or SRIT developed by 3GPP, including NR and LTE-A Pro evolution, will be evaluated and included into the self-evaluation results. Targeting for first submission before ITU-R WP 5D#31 (October 2018), the related features of NR and LTE specified or studied in Rel-15 will be evaluated. More specifically, in Rel-15, the NR WID defines that LTE-NR dual connectivity will be supported in December 2017 while NR standalone (single connectivity case for eMBB and URLLC) will be supported in June 2018. Furthermore, it was endorsed in RAN that 3GPP’s IMT-2020 self-evaluations towards mMTC requirements will assess NB-IoT and/or LTE eMTC.
In decision of RIT or SRIT to be evaluated and submitted, both 3GPP progress and diverse requirements from operators and industry need to be taken into consideration. Some possible options for initial submission are discussed:
· Option 1 
RIT : NR + NB-IoT (and eMTC)
In this case, NR standalone provides the support of eMBB and uRLLC, and mMTC is fulfilled by NB-IoT (and eMTC). For the late submission till 2019, mMTC could also be included in the evolved NR standalone. 
· Option 2
RIT: NR + LTE dual connectivity
As discussed in 3GPP Rel-15 and 5G acceleration, LTE-NR dual connectivity will be the key technique to satisfy the requirement of 5G early deployment from operators.
· Option 3
SRIT includes RIT1/2
RIT1 : NR + NB-IoT
RIT2: NR + LTE dual connectivity
In option 3, as the major alternatives from operators for 5G deployment, both NR standalone and LTE-NR dual connectivity are included. 
Proposal 1: Consider SRIT for initial submission to ITU, which includes:
RIT1 : NR + NB-IoT
RIT2: NR + LTE dual connectivity
Test environments and evaluation configurations 
As described in Report ITU-R M.[IMT-2020.EVAL], there are three high level assessment methods for self-evaluation, which are simulation, analytical and inspection. The configurations for five test environments are defined, and the parameters can be used for simulation and analytical. 
As more than one evaluation configuration is defined per test environment, one of the configurations under that test environment can be used to test the candidate RITs/SRITs, and the technical performance requirement corresponding to that test environment is fulfilled if this requirement is met for one of the configurations under that specific test environment. 
−	Indoor Hotspot-eMBB: An indoor isolated environment at offices and/or in shopping malls based on stationary and pedestrian users with very high user density. There are three evaluation configurations A/B/C with carrier frequency 4GHz/30GHz/70GHz, respectively.
−	Dense Urban-eMBB: An urban environment with high user density and traffic loads focusing on pedestrian and vehicular users. There are three evaluation configurations A/B/C with 1 or 2 layers (Macro + Micro) network layout.
−	Rural-eMBB: A rural environment with larger and continuous wide area coverage, supporting pedestrian, vehicular and high speed vehicular users. There are three evaluation configurations A/B/C with carrier frequency 4GHz/30GHz, respectively. In addition, for the Rural-eMBB test environment, the average spectral efficiency value should meet the threshold values for the LMLC with ISD of 6000 m.
−	Urban Macro–mMTC: An urban macro environment targeting continuous coverage focusing on a high number of connected machine type devices. Connection Density Evaluation can be evaluated in configurations A/B with ISD 500 m and 1732 m, respectively.
−	Urban Macro–URLLC: An urban macro environment targeting ultra-reliable and low latency communications. Reliability can be evaluated in configurations A/B.
The configurations and related evaluation descriptions can be find as below.
	Test environments
	Evaluation configurations
	Requirements
	Note

	Indoor Hotspot-eMBB
	Configuration A
	Spectral Efficiency, Mobility, and Area Traffic Capacity Evaluations
	Carriers frequency 4GHz (10/20MHz bandwidth)

	
	Configuration B
	
	Carriers frequency 30GHz (40/80MHz bandwidth)

	
	Configuration C
	
	Carriers frequency 70GHz (40/80MHz bandwidth)

	Dense Urban-eMBB
	Configuration A
	Spectral Efficiency and Mobility Evaluations
	1 layer (Macro), Carriers frequency 4GHz

	
	Configuration B
	
	1 layer (Macro), Carriers frequency 30GHz

	
	Configuration C
	User Experienced Data Rate Evaluation
	1 or 2 layers (Macro + Micro), Carriers frequency 4GHz & 30GHz. For 1 layer case, analytical approach is used.

	Rural-eMBB
	Configuration A
	Spectral Efficiency and Mobility Evaluations
	Carriers frequency 700MHz, ISD 1732 m, including 500km/h high speed case

	
	Configuration B
	
	Carriers frequency 4GHz, ISD 1732 m, including 500km/h high speed case

	
	Configuration C
	Average Spectral Efficiency Evaluation
	Carriers frequency 700MHz, ISD 6000 m

	Urban Macro–mMTC
	Configuration A
	Connection Density Evaluation
	ISD 500 m, up to 10MHz bandwidth

	
	Configuration B
	
	ISD 1732 m, up to 50MHz bandwidth

	Urban Macro–URLLC
	Configuration A
	Reliability Evaluation
	Carriers frequency 4GHz

	
	Configuration B
	
	Carriers frequency 700MHz



 Proposal 2: The evaluation configurations defined in Report ITU-R M.[IMT-2020.EVAL] can be used for 3GPP self-evaluation, and the technical performance requirement corresponding to that test environment is fulfilled if this requirement is met for one of the configurations under that specific test environment.
[bookmark: OLE_LINK3]Discussion on evaluation parameters 
Some evaluation parameters for each configuration should be clarified and aligned, which can be further discussed in RAN WG.
Channel modelling
According to the Report ITU-R M.[IMT-2020.EVAL], there will be two series of channel model configurations, i.e. Model A series and Model B series. 
With Model A, the frequency range is separated into below 6GHz and above 6GHz part if possible. Different models from 3GPP can be taken as a reference model for different parts, i.e. 3D Channel Model (TR36.873) [5] is for frequency below 6GHz part, Channel Model for Frequency spectrum above 6GHz ( TR38.900) [6]is for the other part. On the other hand, with Model B, a unified channel model is applied for the entire frequency spectrum where the Channel Model for frequencies from 0.5 to 100 GHz (TR38.901) [7] can be taken as a reference. There is a simple list shows the relationship between the configuration and the referred channel model.
	Configuration
Scenarios
	Model A
	Model B

	
	0.5GHz-6GHz
	6GHz-100GHz
	0.5GHz-100GHz

	UMi
	TR36.873
	TR38.900
	TR38.901

	UMa
	TR36.873
	TR38.901

	RMa
	TR36.873
	N/A
	TR38.901(0.5GHz-30GHz)

	InH
	TR36.873
	TR38.900
	TR38.901



Although there is a strong tie between Channel Model for frequencies form 0.5 to 100 GHz (TR38.901) and the other two channel models, the 3D Channel model (TR36.873) and Channel Model for Frequency spectrum above 6GHz(TR38.900) have been studied for longer time and are discussed more completely. Therefore, TR36.873 and TR38.900 are more preferable.
Moreover, a channel model providing a continuous result around 6GHz point, such as TR38.901, may be necessary only for the case when the evaluation takes both frequencies below and above 6GHz into account simultaneously. In the other cases, the feature of channel model continuity on 6GHz point does not have a high priority.
[bookmark: _GoBack]Therefore, based on the consideration on the referred channel models, Model A series can be used as the baseline channel model configuration for all scenarios. For some specific simulation cases, Model B can be used as the complementary configuration. 
BS Antenna orientation
For indoor hotspot-eMBB case, the BS is located as the following figure (using the 12-sites case as an example) where the BSs are dropped in a rectangular area with fixed locations.
[image: ]
Different from the hexagonal cell layout where the BS antenna orientation is usually defined as the following figure, within the indoor hotspot-eMBB case layout, there is usually only one sector for each BS, and BS adopts an omnidirectional antenna in the simulation.
[image: ]
However, according to the Report ITU-R M.[IMT-2020.EVAL], the BS antenna is modeled as a directional antenna having one or multiple antenna panels, where an antenna panel has one or multiple antenna elements placed vertically, horizontally or in a two-dimensional array within each panel. Since the directional antenna is used, the BS antenna orientation should be configured.
As the BS antenna orientation in the layout of the indoor hotspot-eMBB case is not intuitive, the information and configuration on BS antenna orientation for this case should be discussed and clarified before the start of the evaluation.
Number of antenna elements
Parameters of “Number of antenna elements per TRxP” and “Number of UE antenna elements” are included in all the five test environments with the upper-bound numbers. Though there are no mandatory requirements about the antenna elements, it is better to have alignments for further calibration.
For scenario of Rural-eMBB with 700MHz carrier frequency, the upper-bound numbers of antenna elements for TRxP and UE are proposed in Report ITU-R M.[IMT-2020.EVAL] as 64 and 4, respectively. With low frequency as 700MHz, the antenna size is critical and it is reasonable to use 32 antenna elements for TRxP and 4 for the UE. 
As Release 15 is proposed to be used as the 3GPP Release baseline for IMT-2020 submission, the supported number of antenna ports per TRxP can be 32 for initial evaluation. 
Simulation cases for Dense Urban-eMBB Configuration C
As two-layer network layout (Macro + Micro) is used for Dense Urban-eMBB Configuration C, the carried frequency sets needs to be clarified to avoid misunderstanding. There may include three cases: 
Case I: Macro 4GHz + Micro 4GHz
Case II: Macro 4GHz + Micro 30GHz
Case III: Macro 30GHz + Micro 30GHz
Proposal 3: The model A series could be used as the baseline channel model configurations. 
Proposal 4: More details of simulation parameters need to be clarified in RAN WG, e.g., BS antenna orientation for indoor hotspot-eMBB, number of antenna elements, and simulation cases for dense urban-eMBB configuration C.
Conclusion
In this contribution, the view on RIT/SRIT and evaluation configurations are provided. Based on the discussion, the following proposals are made.
Proposal 1: Consider SRIT for initial submission to ITU, which includes:
RIT1 : NR + NB-IoT
RIT2: NR + LTE dual connectivity
Proposal 2: The evaluation configurations defined in Report ITU-R M.[IMT-2020.EVAL] can be used for 3GPP self-evaluation, and the technical performance requirement corresponding to that test environment is fulfilled if this requirement is met for one of the configurations under that specific test environment.
Proposal 3: The model A series could be used as the baseline channel model configurations. 
Proposal 4: More details of simulation parameters need to be clarified in RAN WG, e.g., BS antenna orientation for indoor hotspot-eMBB, number of antenna elements, and simulation cases for dense urban-eMBB configuration C.
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