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1 Introduction
In RAN #86 meeting, new study Item on NR coverage enhancements was agreed. This study item includes the following objectives [1]:
The objective of this study item is to study potential coverage enhancement solutions for specific scenarios for both FR1 and FR2. The detailed objectives are as follows.

· The target scenarios and services include

· Urban (outdoor gNB serving indoor UEs) scenario, and rural scenario (including extreme long distance rural scenario) for FR1

· Indoor scenario (indoor gNB serving indoor UEs), and urban/suburban scenario (including outdoor gNB serving outdoor UEs and outdoor gNB serving indoor UEs) for FR2.

· TDD and FDD for FR1.

· VoIP and eMBB service for FR1.

· eMBB service as first priority and VoIP as second priority for FR2.
· Identify baseline coverage performance for both DL and UL for the above scenarios and services based on link-level simulation

· UL channels (including PUSCH and PUCCH) are prioritized for FR1.

· Both DL and UL channels for FR2.

· Identify the performance target for coverage enhancement, and study the potential solutions for coverage enhancements for the above scenarios and services
· The target channels include at least PUSCH/PUCCH 
· Study enhanced solutions, e.g., time domain/frequency domain/DM-RS enhancement (including DM-RS-less transmissions)

· Study the additional enhanced solutions for FR2 if any

· Evaluate the performance of the potential solutions based on link level simulation.

In this contribution, we present our initial evaluation focus on Urban (outdoor gNB serving indoor UEs) scenario, and rural scenario for FR1.

2 Discussion 

2.1 Evaluation assumption
Given that the target scenarios and services are identified in the study item, the next step is to identify the coverage issues by link level simulation by companies. Before the simulation, it is better to align the benchmark, simulation parameters and methodology. From our point of view, the link budget methodology employed in IMT-2020 self-evaluation [2] can be reused to achieve the baseline performance.

By compared the target path loss which is calculated by expect ISD with baseline performance, we can conclude the coverage gap. Then, proper coverage enhancement target could be clearly set for the next step.  
Proposal 1: It is better to reuse the link budget methodology employed in IMT-2020 self-evaluation to achieve the baseline performance.

2.2 Evaluation results
In this section, we will present some preliminary results for FR1. According to that PUSCH which with a higher priority, the evaluation results for PDCCH and PDSCH will be firstly proposed. The summary of the required SNR and baseline performance are listed in table 1 and 2.
Table 1. The required SNR of PUSCH for 100Kbps eMBB service
	Rural

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	MCS
	Baseline performance(dB)

	4GHz
	100Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	4
	1.2
	1
	124.18

	
	
	
	
	8
	1.05
	0
	121.32

	
	
	DDDSU
	NLOS

(O-to-I)
	4
	0.4
	2
	124.98

	
	
	
	
	8
	-1.75
	0
	124.12


Table 2. The required SNR of PUSCH for 1MKbps eMBB service
	Urban
	

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	MCS
	Baseline performance(dB)

	4GHz
	1M Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	20
	0.5
	4
	109.56

	
	
	
	
	30
	-1.7
	2
	110

	
	
	
	
	40
	-2.7
	1
	109.95

	
	
	DDDSU
	NLOS

(O-to-I)
	20
	2.5
	6
	106.66

	
	
	
	
	30
	0.4
	4
	107.9

	
	
	
	
	40
	-1.7
	2
	110.95


For the expected ISD 500m，the target path loss is about 122dB calculated based on 38.901 uma NLOS channel model . It is observed that more than 10dB coverage gap needed to be compensated for the urban scenario.
Observation: More than 10dB coverage gap needed to be compensated for the urban scenario.

3 Conclusions

In this contribution, we present our initial evaluation focus on Urban (outdoor gNB serving indoor UEs) scenario, and rural scenario for FR1.

Based on above analysis, some observations are concluded as following:
Proposal 1: It is better to reuse the link budget methodology employed in IMT-2020 self-evaluation to achieve the baseline performance.

Observation: More than 10dB coverage gap needed to be compensated for the urban scenario.
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Appendix

Table 1. Link level simulation parameters
	Scenario
	Urban
	Rural

	Duplexing scheme and frequency
	4GHz TDD 
	4GHz TDD

	Transmission bit rate (bit/s)
	1 Mbps for eMBB
	100 kbps for eMBB

	Frame structure
	DDDSU/DDDSUDDSUU
	DDDSU/DDDSUDDSUU

	Subcarrier spacing
	30kHz
	30kHz 

	Channel model
	TDL-C  for NLos
	TDL-C for NLos

	Delay Spread
	300ns
	300ns

	UE velocity
	3 km/h
	3 km/h for indoor

	Number of TxRUs for BS
	2
	2

	Number of UE antennas
	2
	1

	Occupied channel bandwidth
	40PRBs,30 PRBs,20PRBs for eMBB
	4 PRBs for eMBB


