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1. [bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
[bookmark: OLE_LINK99][bookmark: OLE_LINK98]Coverage enhancement to NR has been widely discussed since RAN#84 plenary meetings. The necessity of studying coverage enhancement issue in Rel-17 has been recognized by most of companies during two phase email discussion. In phase 1 email discussion, companies provided their viewpoints on scenarios, services and potential channels which may suffer coverage problem. The 2nd phase email discussion took into account the outcome of phase1 email discussion and discussed further to converge on the scope of this potential SI.
In this contribution, we will elaborate our opinions on the scope of Rel-17 coverage enhancement. 
2. Discussion
2.1 Scenarios and Services
In the latest SID[4], the following scenarios and services are included
	· Urban (outdoor gNB serving indoor UEs) scenario, rural scenario (including extreme long distance rural scenario) and LTE/NR co-existence (DSS) 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.


All scenarios but rural scenario in FR1 listed above have a clarification on location of UE and gNB. In previous RAN1 study and evaluation[1][2], rural scenario includes both indoor and outdoor UEs which are served by outdoor gNB. While the coverage enhancement studied in R17 should focus on more practical and urgent situation, we think indoor UE served by outdoor gNB with high penetration loss in rural scenario is not critical. So we suggest only considering outdoor gNB serving outdoor UEs for rural scenario in FR1.
Proposal 1: for rural scenario in FR1, only studying the case of outdoor gNB serving outdoor UEs
For the 2nd bullet on scenarios of FR2, the feasibility of urban/suburban scenario with indoor UEs served by outdoor gNB is quite questionable when traditional building structure with brick and steel is considered. According to calibration results of UMa [3], as shown in Fig 1, the spectrum efficiency of more than 20% UEs is 0bps when blocking is taken into account, which means it is almost impossible to provide service to indoor UEs with outdoor gNB. Therefore, we suggest precluding the case of outdoor gNB serving indoor UEs in FR2 and studying most relevant and important scenarios in real network.
[image: ]
[bookmark: _Ref17884]Fig 1 Calibration result of UMa in 30GHz 
Proposal 2: for urban/suburban scenario in FR2, only studying the case of outdoor gNB serving outdoor UEs
2.2 Channels and potential enhancement
After phase 2 email discussion, following channels have been included in the scope, for which solutions of coverage enhancement will be directly studied without evaluation to verify the coverage problems. 
	· The target channels include at least PUSCH/PUCCH for scenarios.
· Study enhanced solutions, including time domain/frequency domain/DM-RS enhancement; other solutions are not precluded.
· Study enhanced solutions for PDCCH for LTE/NR co-existence (DSS).
· Evaluate the performance of the potential solutions based on link level simulation.


We are not sure about the motivation of directly studying solutions for PDCCH enhancement for LTE/NR co-existence (DSS). In most of case, at least two symbols can be allocated to NR PDCCH when avoidance of NR PDCCH and LTE CRS collision is considered in DSS as shown in Fig 2. If companies have concerns about the coverage of PDCCH, evaluation should be performed firstly to identify the problem before studying corresponding solutions. Meanwhile, it is being discussed in R17 MR-DC to include PDCCH enhancements for DSS. We should try to avoid overlapping work in different items. 
[image: ]
[bookmark: _Ref17835]Fig 2 Example of DSS
Proposal 3:  “Study on enhanced solutions for PDCCH in DSS case” is not considered unless PDCCH coverage issue is identified during the evaluation phase.   
3. Conclusions
In this contribution, we discussed some issues related to scope of NR coverage enhancement. Based on the discussion, we have following proposals:
Proposal 1: for rural scenario in FR1, only studying the case of outdoor gNB serving outdoor UEs
Proposal 2: for urban/suburban scenario in FR2, only studying the case of outdoor gNB serving outdoor UEs
Proposal 3: “Study on enhanced solutions for PDCCH in DSS case” is not considered unless PDCCH coverage issue is identified during the evaluation phase.   
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