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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 developing potential solutions for coverage enhancements.

2. Discussion
The objective of the study item targets to the coverage enhancement of NR physical channels based on the necessity assessed by further evaluation mainly for eMBB (for FR1 and FR2) and VoIP (for FR1) services. In Rel-15/16 NR standards, several functionalities were introduced for performance enhancements on top of the basic NR physical channels. In terms of PUSCH reliability enhancement, solutions such as time domain repetition and TRS for enhanced channel estimation. Since these functionalities can be applied also for the purpose of coverage enhancement, the existing solutions for reliability enhancement of NR physical channels should be considered in developing potential solutions for Rel-17 coverage enhancement so that the potential solutions should provide benefits over them.

Proposal 1: 
· Potential solutions for Rel-17 coverage enhancement should provide benefits over existing Rel-15/16 solutions for reliability enhancement.
In LTE-Advanced/LTE-Advanced Pro, eMTC/NB-IoT were specified for the purpose of coverage enhancement. In these WIs, following solutions were adopted for PUSCH coverage enhancement:

· PUSCH time domain repetition

· Cross-subframe channel estimation

· RE-level combining

· Narrow-band hopping

· Sub-PRB transmission

· Transport block mapping for multi-slots
Since the functionalities above can be applied also for the purpose of coverage enhancement in NR system, the adopted solutions for eMTC/NB-IoT should be considered as a references in developing potential solutions for Rel-17 coverage enhancement.

However, since the characteristics of target environment (e.g., frequency range, mobile speed and deployment scenario) for requiring coverage enhancement in NR system are different with the assumption for eMTC/NB-IoT design, the above solutions should be adjusted appropriately for NR system. For example, frequency range including both FR1 and FR2 should be considered for coverage enhancement in NR system. That is, since a coherent time of the higher frequency range (e.g., 3.5GHz for FR1, 28/39GHz for FR2) is shorter than that of the target frequency range of eMTC/NB-IoT design, we may assume smaller number of slots can experience the same channel environment within a coherent time for NR system. In addition, for FR2, we need to consider coverage enhancement by using beam management enhancement. 
Proposal 2: 
· The adopted solutions for eMTC/NB-IoT can be considered as a references in developing potential solutions for Rel-17 coverage enhancement. 
· Considering on characteristics of target environment (e.g., frequency range, mobile speed and deployment scenario) for requiring coverage enhancement in NR, the reference solutions should be adjusted appropriately for NR system.
3. Conclusions
In this contribution, we shared our initial views on the consideration points for developing potential solutions for coverage enhancements. Proposals in this contribution are summarized as follow.

Proposal 1: 
· Potential solutions for Rel-17 coverage enhancement should provide benefits over existing Rel-15/16 solutions for reliability enhancement.
Proposal 2: 

· The adopted solutions for eMTC/NB-IoT can be considered as a references in developing potential solutions for Rel-17 coverage enhancement. 

· Considering on characteristics of target environment (e.g., frequency range, mobile speed and deployment scenario) for requiring coverage enhancement in NR, the reference solutions should be adjusted appropriately for NR system.
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