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1. Introduction 
A new WI was agreed for R19 NTN. And one objective of R19 NTN is to study and specify downlink coverage enhancements as follows [1]:
	1. [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


And in the last meeting of RAN2 125bis, R19 NTN was discussed in RAN2 for the first time and some agreements were made for downlink coverage enhancements [2]:
	
1. With regard to link level enhancement, RAN2 waits for RAN1 agreement on the DL channels to enhance before starting any RAN2 work.
2. We will continue the discussion on RAN2 aspects of DL coverage enhancements (e.g. cell level / beam level DTX/DRX mechanism, etc.) in the next meetings, trying to identify questions to RAN1 for aspects where we need their input


Since for link level enhancement, it was agreed that RAN2 waits for RAN1 agreement on the DL channels to enhance before starting any RAN2 work, we discuss system level enhancement including the cell level / beam level DTX/DRX mechanism in this contribution.
2. Discussion 
RAN1 has made some assumption for downlink coverage enhancements. Based on RAN1 progress, due to power limitation, only 10% satellite beams for FR1 and 1% satellite beams for FR2 can be in active state simultaneously. To ensure the EIRP requirement of some active beams, we can turn off some other beams dynamically. In R18 NES, the cell DTX/DRX mechanism was introduced. Cell DTX/DRX configuration provides a value of on duration and a cycle which is common to all the UEs in this cell. Based on the DTX/DRX configuration, the UEs perform PDCCH monitoring/ transmission during the active duration periodically. Thus, we can consider the cell DTX/DRX mechanism to achieve the dynamic on/off of a beam.
Observation 1：The cell DTX/DRX mechanism can be considered to achieve the dynamic on/off of a beam.
For the cell DTX/DRX mechanism in R18 NES, the network can still transmit some messages even during the DTX non-active period. However, in NTN there will not be any downlink transmission when the beam is turned off as the transceiver is not here.
For the DRX non-active period of a beam in NTN, the network will not perform any reception if the Rx hardware is switched away.
Observation 2: Cell DTX/DRX and beam DTX/DRX are different with regard to the applicable signals.
What’s more, if the active time pattern of a NTN beam is periodical and has a fixed length of the active/non-active period, the cell DTX/DRX mechanism may be applicable to achieve the dynamic on/off of a beam. However, if the NTN beam is not turned on/off periodically, the cell DTX/DRX mechanism is not suitable to accommodate the active time pattern of the NTN beam. 
Observation 3: The cell DTX/DRX mechanism is not suitable if the NTN beam is not turned on/off periodically.
As stated above, if the cell DTX/DRX mechanism is agreed as a baseline to achieve the dynamic on/off of a beam in NTN, the above two aspects should be considered for further enhancements or modification. 
Proposal 1: RAN2 should further enhance R18 Cell DTX/DRX mechanism to achieve the beam DTX/DRX mechanism for NTN.
[bookmark: _Toc4628301][bookmark: _Toc4689599][bookmark: _Toc512892215][bookmark: _Toc505612407][bookmark: _Toc505612410]3. Conclusion
Based on the above discussion, we give the following observations and proposal:
Observation 1：The cell DTX/DRX mechanism can be considered to achieve the dynamic on/off of a beam.
Observation 2: Cell DTX/DRX and beam DTX/DRX are different with regard to the applicable signals.
Observation 3: The cell DTX/DRX mechanism is not suitable if the NTN beam is not turned on/off periodically.
Proposal 1: RAN2 should further enhance R18 Cell DTX/DRX mechanism to achieve the beam DTX/DRX mechanism for NTN.
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