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1. Introduction
In RAN#86, Rel-17 study item on NR coverage enhancement was approved [1]. The objective of the study item is as follows.
	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.
· LPWA services and scenarios are not included.
· 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 share our initial views on the consideration points for evaluation for coverage enhancements.

2. Discussion
In the self-evaluation towards IMT-2020 submission, extensive link budget performance has been evaluated [2]. According to the result of self-evaluation, NR seems to satisfy IMT-2020 requirements. Meanwhile, we can observe coverage issues from the self-evaluation result as well. For the success of NR commercialization, more thorough evaluation on coverage is required and a baseline coverage performance for the target scenario should be identified.
To fairly compare the evaluation results of different companies, the target scenario and evaluation assumption should be defined in advance. Since we already have well defined evaluation assumption which was used for the self-evaluation towards IMT-2020 submission, it is worth to reuse the evaluation assumption of it. Note that the IMT-2020 submission from 3GPP contains extensive evaluation results especially for FR1. Meanwhile further evaluation work would be required for FR2.

Proposal 1: The evaluation assumption for the self-evaluation toward IMT-2020 is used as a baseline for the discussion on coverage enhancement.

As described in SID, target coverage performance should be identified. Introducing multiple enhancement features with similar functionality would increase the cost and complexity of the UE. Also, as discussed above, it is preferred to have the ITU-R requirement as a baseline. To avoid overwhelmed coverage enhancement, defining proper target MCL should be prioritized. Target scenario and data rate described in SID are summarize in Table 1. To determine target MCL, ISD and path-loss characteristic for each deployment scenario should be defined as well. 
Depending on the scenario and its data rate, MCL, which is a baseline coverage performance, for each scenario can be evaluated. Note that we already have coverage enhancement schemes which were introduced in Rel-15/16. Therefore, to avoid an unnecessary standardization, existing coverage enhancement schemes, such as PDSCH/PUCCH/PUSCH repetition, should be consider in the identification of the baseline coverage performance.
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	Scenario
	DL
	UL

	FR1
	Urban
	10 Mbps
	1 Mbps

	
	Rural
	1 Mbps
	100 kbps

	FR2
	Indoor
	25 Mbps
	5 Mbps

	
	Urban/Suburban
	[25 Mbps / 1 Mbps]
	[5 Mbps / 50 kbps]


Note that there are imbalances on the link budgets identified in the IMT2020 evaluations. So evaluation and coverage enhancement for UL should be prioritized. If evaluation result with current NR spec cannot exceed target MCL, coverage enhancement scheme can be discussed further. 

Proposal 2: The target MCL for each deployment scenario should be properly defined.
Proposal 3: Existing coverage enhancement scheme should be considered when evaluating baseline coverage performance. (e.g. PDSCH/PUCCH/PUSCH repetition)

3. Conclusions
In this contribution, we share our initial views on the consideration points for evaluation for coverage enhancements. Proposals in this contribution are summarized as follows.
Proposal 1: The evaluation assumption for the self-evaluation toward IMT-2020 is used as a baseline for the discussion on coverage enhancement.
Proposal 2: The target MCL for each deployment scenario should be properly defined.
Proposal 3: Existing coverage enhancement scheme should be considered when evaluating baseline coverage performance. (e.g. PDSCH/PUCCH/PUSCH repetition)
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