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Introduction
For Rel-19 NTN, one objective is to enhance DL coverage. The detailed justification and objective in WID are provided as follows [1]. 
	Offer optimized performance especially when addressing handset terminals (including smartphones with -5.5 dBi antenna gain) w.r.t. downlink coverage considering the NTN deployment constraints such as payload power limitation, large satellite foot print and limited feeder link bandwidth. DL coverage enhancements are needed to accommodate satellite payload constraints which may be unable to have all its beams active with the « nominal » EIRP density per beam (see Section 6.1.1 in TR 38.821) at a given time due to limited power and limited feeder link bandwidth, while maximizing the number of beams that can be activated simultaneously, and ensuring that all user terminals can be served across the satellite foot print while maximizing the overall satellite throughput and ensuring that all satellite’s radio cells are kept alive even without traffic but allowing new users to join or preventing impact on end-user QoS.

DL coverage enhancements can be considered at both
· Link level to improve the link margin of selected physical channels in order to accommodate the EIRP reduction in FR1-NTN. A link margin improvement for physical channels (e.g. PDSCH and PDCCH) may be considered without impact on SSB design. 
· System level to support an efficient dynamic and flexible power sharing between beams or different beam pattern/size (i.e., wide or narrow) across the satellite foot print for FR1-NTN and FR2-NTN.


[bookmark: _Hlk153196886]Study and specify if beneficial downlink coverage enhancements targeting support for additional reference satellite payload parameters covering both GSO and NGSO constellations operating in FR1-NTN or FR2-NTN [RAN1, RAN2, RAN4]
· Define additional reference satellite payload parameters assuming power sharing among satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint, such that satellite beams may not all be simultaneously active or may be active below the nominal EIRP density per satellite beam (see section 6.1.1 in TR 38.821) due to limited power and limited feeder link bandwidth.
· Define the corresponding power sharing assumptions and necessary link level and system level evaluation methodology and relevant KPIs for evaluations of the coverage, to allow for identification of physical channels/signals and system-level aspects that need enhancements and the corresponding needed improvements.
· Study and if needed specify solutions, including link level enhancements for FR1-NTN (e.g. for PDCCH, PDSCH) and/or system level enhancements for FR1-NTN and/or FR2-NTN, allowing dynamic and flexible power sharing between satellite beams or different satellite beam patterns/size (i.e. wide or narrow) across the satellite footprint.
· Notes for this objective:
· SSB channel enhancement is not considered
· Antenna gain of UE shall be assumed to be -5.5dBi in case of smartphone in FR1-NTN, the UE is assumed to be a full duplex UE, and at least 2Rx are considered at the UE
· NGSO to be considered in priority: LEO Set-1 @ 600 km
· Rel-18 network energy saving techniques should be considered as baseline in the system level study




In this contribution, we share our views on this objective. 
Discussion
According to the WID, DL coverage performance is first studied with satellite parameters additional to what has been studied in Rel-16. Enhancements will be specified if beneficial and needed based on the study outcome. 

In RAN1#116 meeting, RAN1 has made some progress on the system level and link level study assumption. Agreements have been made on performance evaluation aspects including parameters, metrics, and so on [2]. 

From RAN2 perspective, it is not clear at this early stage whether DL coverage enhancement is necessary. We can wait for RAN1 performance evaluation results and their assessment of the needed enhancements. Based on the RAN1 study outcome, RAN2 impacts will be discussed for potential enhancements if needed.  

Proposal 1: RAN2 wait for RAN1 progress of DL coverage study, and discuss potential enhancement based on the study outcome. 

Having said that, in our view the new aspect to be studied in Rel-19 DL coverage is the performance in the scenario that only limited number of active satellite beams are available due to limited power. Among the limited number of active satellite beams, some can serve the common signaling (e.g., system information, etc.) while others serve active user data (e.g., PDSCH, etc.). The pattern of active satellite beams could be adjusted to accommodate traffic. 
[bookmark: _GoBack]One potential issue in such scenario is that the active service of user data cannot be always provided to UEs. It would be beneficial to inform UE the pattern of active satellite beams so that UE does not need to monitor inactive beams. 
In another aspect, in order to enable as many as active satellite beams for DL coverage with a limited total power, the power on certain DL channels could be limited or reduced. For this potential issue, DL repetition on certain channels can be considered to ensure reliable DL reception.
In case DL coverage enhancement would be needed, the above two potential may need to be considered with RAN2 impacts.  
Conclusion
Based on the discussion above, we provide the following proposals.
Proposal 1: RAN2 wait for RAN1 progress of DL coverage study, and discuss potential enhancement based on the study outcome. 
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