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Introduction
There is an approved Study Item on Self Evaluation towards IMT-2020 submission in the RAN#75 meeting, which mainly focuses on evaluated RAN technologies based on Rel-15 and beyond to satisfy all ITU-R IMT-2020 requirements including eMBB scenario.
At RAN#77 meeting, the general work plan of self evaluation is approved [1]. Moreover, “[ITU-R AH 01] Calibration for self-evaluation”[2] has been set up, for discussion on calibration and collection of calibration results. It is observed that the calibration results are well aligned according to the results collected so far for InH_x, UMa_x and RMa_x in all IMT-2020 defined test environments.
Moreover, At RAN1 #92, some features of system-level simulation in eMBB have been approved. In this contribution, some further considerations on evaluation of mobility and connection density are listed for both system and link-level simulation.
eMBB and URLLC scenario
Mobility in eMBB scenario
In ITU side, minimum values of different level of speed for evaluation of Mobility in the eMBB usage scenario are defined in the ITU-R report M.2140.
	Test environment
	Normalized traffic channel link data rate (bit/s/Hz)
	Mobility
(km/h)

	Indoor Hotspot – eMBB
	1.5
	10

	Dense Urban – eMBB
	1.12
	30

	Rural – eMBB
	0.8
	120

	
	0.45
	500


Table 2-1 Minimum requirements of Mobility 
Moreover, ITU defined its evaluation methodology, which can be generally described like combining System level simulation and Link level simulation. However, it is noted that applying the same evaluation assumption selected for the evaluation of two related spectral efficiency’s requirements is required by evaluated mobility. 
Observation1: Applying the same evaluation assumption selected for the evaluation of two related spectral efficiency’s requirements is required
However, in RAN1 #92, some summary [7] about self evaluation is those antenna configurations are to be reported by companies. Moreover, based on defined Mobility methodologies in ITU, the UL 5% SINR value will have a directly influence to its normalized traffic channel like data rate; and will been effected by antenna configuration and other parametes. Therefore, it is necessary to check how to obtain configuration assumption of SLS for Mobility:
Option1: Same evaluated parameters and configuration, including antenna assumption from gNB and UE, of evaluated spectral efficiency, are used in the part of SLS of mobility.
Option2: To determine a same evaluated parameters and configuration for part of SLS of mobility.
We prefer option1 to option2 in this step, because the main benefit is keeping consistency with other evaluations, as much as possible. 
Proposal1: Same evaluation parameters and configuration of companies reported, including at least power control parameters and antenna assumption from BS and UE, for Uplink evaluated spectral efficiency, are reused in the SLS part of Mobility.
	Furthermore, its evaluation methodology is combining two types of simulation methods, including system-level and link level simulation, and then avoiding duplicated same features are one of important in evaluation procedures of Mobility, especially related MIMO’s. Therefore, in our opinion, the gain of antenna element only is simulated in the SLS, which can effectively obtain a practical uplink 50% SINR values; while, gain of antenna port is considered in the LLS part.
Proposal2: Gain of antenna element only is simulated in the SLS, while the gain of antenna port is applied in the LLS.
Reliability in URLLC scenario
Similar evaluation methodology with Mobility can be found for evaluated Reliability, but these two obvious differences are that 5th percentile downlink or uplink SINR value in Reliability, rather than 50 percentile uplink SINR’s.
However, in the SLS part, beside ITU defined parameters, others, such as antenna assumption, should be further considered, which same issue with Mobility is. Therefore, same suggestions also can be referenced in the SLS part of Reliability.
Proposal3: As to Reliability, additional DL and UL SLS configuration parameters are to be reported or used by companies, including Antenna configuration at UE and BS, Scheduling, Receiver, Down-tilt, Uplink power control parameters and so on.
mMTC Usage scenario
Firstly, On the one hand, Connection density is the one of key minimum technology performance requirements defined by ITU-R. Moreover, its value, evaluation configuration and methodologies also been description in both ITU-R reports [2][3].
In the 3GPP side, LTE-A Pro has considered some potential technologies to meet ITU’s requirement, such as NB-IoT and eMTC. Moreover, in RAN 79#, some related IoT conclusions have been approved [6]:
· No NR based solution will be studied or specified for the LPWA use cases
· LPWA use cases will continue to be addressed by evolving LTE-M(eMTC) and NB-IoT 
By contrast, NR also studies some possible technologies in the mMTC usage scenario, which are included in 38.802. 
Proposal4: Evaluated connection density in LTE mMTC can consider, at least, NB-IoT and eMTC.
Proposal5: Evaluated connection density in NR mMTC will be further study, but NB-IoT and eMTC should be excluded.
Secondly, with regard to evaluation methodology of connection density in the ITU’s related report, there are two possible ways, included:
· Option1: Non-full buffer system-level simulation;
· Option2: Full-buffer system-level simulation followed by link-level simulation.
From our understanding, these two candidate evaluation methodologies are same priority, which means 3GPP should evaluate connection density by both methods. The reason is that both could be complementary. Moreover, take NR SI for example, in the 38.802, some Simulation assumption of SLS and LLS were shown in the Table A.2.2-2, Table A.1.2-1.
Furthermore, connection efficiency, measured as N divided by simulation bandwidth, is mentioned in the ITU’s evaluated report and submission template [3, 5]. Meanwhile, from 3GPP side, connection efficiency also been described, said “3GPP should develop standards with means of high connection efficiency (measured as supported number of devices per TRxP per unit frequency resource) to achieve the desired connection density.” in TR 38.913. Then it is obvious that “Option1: Non-full buffer system-level simulation” is more suited to show the connection efficiency in the evaluated connection density.
Observation2: Connection efficiency could be reported by 3GPP IMT-2020 self-evaluation.
Proposal6: Both two ITU defined possible evaluation methodologies of connection density should be self-evaluated in the 3GPP; but Non-full buffer system-level simulation is more appropriated to fully show system capacities.
Initial considerations on NR link-level simulation
In this part, LLS of Mobility will be initially considered. Firstly, it is link level channel model. ITU’s evaluated report [3] has defined related link level channel; while 3GPP NR also discussed related models in the 38.901. Therefore, we should clarify their mapping relationship in the Table 4-1.
Table 4-1 Link level channel model in both ITU and 3GPP
	Link-level Channel model
	Indoor Hotspot-eMBB
(for Mobility)
	Dense Urban-eMBB
(for Mobility)
	Rural-eMBB
(for Mobility)

	M.2411 in iTU-R
	NLOS: CDL/TDL-i
LOS: CDL/TDL-iv
	NLOS: CDL/TDL-iii
LOS: CDL/TDL-v

	TR 38.901 in 3GPP
	NLOS: CDL/TDL-A
LOS: CDL/TDL-D
	NLOS: CDL/TDL-C
LOS: CDL/TDL-E


Observation3: The link level channel model mapping relationship between M.2411 and TR 38.901 can be found in the Table 4-1.
Moreover, besides ITU defined link level parameters of Mobility, some additional parameters should be further discussed for 3GPP self-evaluation works. Then some introduced simulation configurations can be found below table 4-2:
Table4-2 Additional evaluated assumption of link level for Mobility in NR 
	Assumptions
	Value

	Carrier frequency
	4 GHz

	Subcarrier spacing
	15 kHz

	Channel model from 38.901
	· Baseline
NLOS
· TDL-A model for 10 km/h
· TDL-C model for other levels of UE speed
LOS
· TDL-D model for 10 km/h
· TDL-E model for other levels of UE speed
· CDL model as a enhancement link level model

	Number of Antenna
	· NB = 2/4
· UE = 1

	Transmission rank for data channel
	· Rank 1

	SU/MU
	· SU

	Waveform 
	· DFT-S-OFDM

	Data allocation
	· 8 RBs 

	Channel coding scheme
	· LDPC

	Link adaptation / HARQ
	· Option1 No link adaptation and no HARQ (16QAM (1/2), 64QAM (3/4))
· Option2 Link adaption

	Channel estimation
	· LMMSE 

	UE speed
	· 10 km/h, 30 km/h,120 km/h, 500km/h


Proposal7: Additional evaluated assumption of link level in Table 4-2 can be applied for Mobility of evaluation
Conclusion
In this document, we provide our consideration on both eMBB, URLLC and mMTC scenarios of evaluated methodologies towards IMT-2020 submission. 
Observation1: Applying the same evaluation assumption selected for the evaluation of two related spectral efficiency’s requirements is required
Observation2: Connection efficiency could be reported by 3GPP IMT-2020 self-evaluation.
Observation3: The link level channel model mapping relationship between M.2411 and TR 38.901 can be found in the Table 4-1.
Proposal1: Same evaluation parameters and configuration of companies reported, including at least power control parameters and antenna assumption from BS and UE, for Uplink evaluated spectral efficiency, are reused in the SLS part of Mobility.
Proposal2: Gain of antenna element only is simulated in the SLS, while the gain of antenna port is applied in the LLS.
Proposal3: As to Reliability, additional DL and UL SLS configuration parameters are to be reported or used by companies, including Antenna configuration at UE and BS, Scheduling, Receiver, Down-tilt, Uplink power control parameters and so on.
Proposal4: Evaluated connection density in LTE mMTC, at least, includes NB-IoT and eMTC.
Proposal5: Evaluated connection density in NR mMTC will be further study, but NB-IoT and eMTC should be excluded.
Proposal6: Both two ITU defined possible evaluation methodologies of connection density should be self-evaluated in the 3GPP; but Non-full buffer system-level simulation is more appropriated to fully show system capacities.
Proposal7: Additional evaluated assumption of link level in Table 4-2 can be applied for Mobility of evaluation
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