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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 #93, 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.
Discussion
eMBB usage scenario
Consideration on building MPR Model in SLS
In last RAN1 meeting, a power back off model, based on MPR model [4], was discussed. Then, there are two key issues for applying the MPR model:
· How to build the MPR model in the system level platform
· How to define the values of MPR in both Outer RB locations and Inner RB allocations
Firstly, definition of MPR[7]s that the UE is allowed to reduce the maximum output power, which depends on type of RB allocation, modulation and bandwidth. Then the MPR model can be expressed in equation (1) and (2)

                              (1)

                           (2)

                 (3)
which,
· i,j is ith RB in the outer RB allocation range, and jth RB in the Inner RB allocation range of the UE, for a given Channel bandwidth and sub-carrier spacing, respectively;
· m, n is the total number of RBs for outer RB allocation and inner RB allocation of the UE, respectively;
· 
is the value of MPR in dB, some referenced valued in [7];
· 
is the maximum output power.
However, in order to simplify the MPR model in the system level platform, the equation (3) can be considered, in which
· k is kth RB of the UE allocation.

Then, can be seen as an updated maximum output power with MPR of the kth RB in the UE
Proposal1: The equation (3) can be applied for building MPR model in uplink system level simulation.
Secondly, in [7], the values of MPR only are defined their maximum values under condition of continuous resource allocation. Moreover, in IMT-2020 evaluation step, it is assumed that reuses values for non-continuous resource allocation in same order modulations and transmits bandwidth configurations. However, it is necessary to report all MPR values in their uplink SLS from company.
Proposal2: companies should report all MPR values, if the MPR model is available in their simulation.
URLLC usage 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.
Downlink Evaluation on Reliability 
To achieve such stringent reliability requirement in DL, several HARQ retransmissions may be needed. The probability for successful transmission for K transmissions for one HARQ process case is given, 
, where          (4)
which also taking the PUCCH reliability into account. Here
·  is the probability that the jth transmission is successfully received by UE; 
·  is probability of successful PDCCH transmission; 
·  is probability of successful transmission of k data transmission with HARQ combining at receiver in PDSCH;
· = Prob{DTX or NACK is detected | UE sends DTX}, is the probability that DTX is successfully received or is detected as NACK by eNB, given the UE fails to detect PDCCH. That is represents a data retransmission without HARQ combining at UE side;
·  =Prob{DTX or NACK is detected | UE sends NACK}, is the probability that the NACK is successfully received or is detected as DTX by eNB, given the UE successfully detects PDCCH for the transmission but fails to decode PDSCH. In other words,  is the probability that a combinable data retransmission is triggered.
Among all the influencing factors mentioned above, two parameters  and  are related to PUCCH. Moreover, ACK missing probability also should be considered in the PUCCH. Since the ACK missing probability  has no direct influence on the overall reliability, the target can be kept as 0.01, which are the same as in LTE. Meanwhile, the NACK-to-ACK probability can be defined as 0.1% [8]. Moreover,  and  are related PDCCH and PDSCH, respectively.
Moreover. Some initial simulation results of geometry in PUCCH can be found in [10].
Proposal4: In order to save the respective 5th percentile downlink SINR value, SINR distribution of PDSCH, PDCCH and PUCCH should be obtained in system-level simulation procedure of evaluated Reliability.
Based on (4), one and two time successfully transmission can be shown below: 
One transmission for successfully received:
                                                                       (5)
One HARQ process of 2 transmissions for successfully received:
                                  (6)
[bookmark: OLE_LINK4][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]On the other hand, In order to achieve 99.999% reliability target within 1ms, the number of retransmission would be restricted by length of time interval and RTT (Round-Trip Time). Take total of 2 transmissions as an example, time interval is 0.25ms and mini-slot/slot with 7 symbols at 30 kHz SCS is used, in addition RTT is n+2 mini-slot/slot. Similar for maximum 4 transmissions with same RTT, mini-slot/slot with 7 symbols at 60 kHz SCS would be used. 
Observationl1: In order to meet requirement of 1ms latency, the number of retransmission would be restricted, and SCS, length of time interval and RTT should be reported by company.
Uplink Evaluation on Reliability
NR [9] describes, in PUSCH, a flexible uplink procedure, including both without the detection of an UL grant and semi-persistently scheduled is designed, which is a good way to meet the uplink requirement of Reliability. 
                                                     (7)
which assumes same successful probability of each transmission in both PDCCH and PUSCH for simplify. Here
·  is the probability that the jth transmission is successfully received by UE; 
·  is probability of successful PDCCH transmission;
·  is probability of successful PUSCH transmission;
· i is first i time repetition transmission in PUSCH by either without the detection of an UL grant or semi-persistently scheduled, but they are failure;
· j is j time retransmission in PUSCH by received grant from PDCCH after i time transmission;
· k is the total number of transmission times .
On the other hand, based on equation (7), the total latency can be expressed below:
                                          (8)
Moreover. Some initial simulation results of geometry in PUSCH can be found in [10].
Proposal5: In order to save the respective 5th percentile uplink SINR value, SINR distribution of PUSCH, PDCCH should be obtained in system-level simulation procedure of evaluated Reliability.
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. 
Proposal6: Evaluated connection density in LTE mMTC can consider, at least, NB-IoT and eMTC.
Proposal7: Some general technical features for evaluated connection density in NR mMTC can be shown in Table 2.
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.
[bookmark: _Ref510606111]Table 1 General technical features for mMTC
	General features
	FR1 

	NR
	OMA, UL transmission with configured grant, Paired spectrum: FDD

	LTE
	NB-IoT, Paired spectrum: FDD

	
	eMTC, Paired spectrum: FDD


Observation2: Connection efficiency could be reported by 3GPP IMT-2020 self-evaluation.
Proposal8: 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.
Conclusion
In this document, we provide our consideration on both eMBB, URLLC and mMTC scenarios of evaluated methodologies towards IMT-2020 submission. 
Observationl1: In order to meet requirement of 1ms latency, the number of retransmission would be restricted, and SCS, length of time interval and RTT should be reported by company.
Observation2: Connection efficiency could be reported by 3GPP IMT-2020 self-evaluation.

Proposal1: The equation (3) can be applied for building MPR model in uplink system level simulation.
Proposal2: companies should report all MPR values, if the MPR model is available in their simulation.
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: In order to save the respective 5th percentile downlink SINR value, SINR distribution of PDSCH, PDCCH and PUCCH should be obtained in system-level simulation procedure of evaluated Reliability.
Proposal5: In order to save the respective 5th percentile uplink SINR value, SINR distribution of PUSCH, PDCCH should be obtained in system-level simulation procedure of evaluated Reliability.
Proposal6: Evaluated connection density in LTE mMTC can consider, at least, NB-IoT and eMTC.
Proposal7: Some general technical features for evaluated connection density in NR mMTC can be shown in Table 2.
Proposal8: 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.
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