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Introduction
In the RAN2 #125bis meeting, RAN2 discussed how to make a progress for DL coverage enhancement, and agreed as follows [1].
	Agreements:
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




In this paper, we discuss the DTX mechanism for power sharing among beams.
Discussion
RAN2 started the discussion for DL coverage enhancement of NTN in the previous meeting and it was agreed that RAN2 continues discussion on RAN2 aspects of DL coverage enhancements. To achieve the enhancement of DL coverage, there are link-level enhancement and system-level enhancement to be considered. For the link-level enhancement, some coverage enhancement techniques like repetition for each physical channel are considered. While link-level enhancement is considered for each DL channels, system-level enhancement for power sharing among different beams is considered.
It is efficient to use TDM manner to enable flexible power sharing among satellite beams. WID indicates Rel-18 NES techniques can be used as baseline, and the cell DTX mechanism of Rel-18 NES can be considered for power sharing purpose.

Observation 1: Cell DTX mechanism of R18 NES can be considered for system level DL coverage enhancements.

As shown in the following ASN.1[2], the current cell DTX/DRX parameters are configured per cell level.
	ServingCellConfig ::=               SEQUENCE {
    (omitted)
    n-TimingAdvanceOffset2-r18          ENUMERATED { n0, n25600, n39936 }                                       OPTIONAL,   -- Cond Tag2
    cellDTXDRX-Config-r18               SetupRelease { CellDTXDRX-Config-r18 }                                  OPTIONAL,   -- Need M
    positionInDCI-cellDTRX-r18          INTEGER (0..maxDCI-2-9-Size-1-r18)                                      OPTIONAL,   -- Need R
    mc-DCI-SetOfCellsToAddModList-r18   SEQUENCE (SIZE (1..maxNrofSetsOfCells-r18)) OF MC-DCI-SetOfCells-r18    OPTIONAL,   -- Need N
    mc-DCI-SetOfCellsToReleaseList-r18  SEQUENCE (SIZE (1..maxNrofSetsOfCells-r18)) OF SetOfCellsId-r18         OPTIONAL    -- Need N
    ]]
}




Even though NW can reconfigure the cell DTX parameters to align with the ON/OFF schedule of concerned beam each time UE moves to a different beam area, the signalling overhead becomes large.

Observation 2: R18 Cell DTX mechanism can be adopted for NTN beam power sharing, but current parameters are per cell level.

Therefore, it should be considered to discuss the enhancement how to adopt the DTX/DRX feature with reducing the signalling overhead.
There are at least two types of options to adopt NES DTX for NTN beam power sharing.
Option 1: one NTN payload serves small cells formed by one or a few beams and each cell is associated to a DTX configuration like R18 NES operation.
Option 2: one NTN payload serves some cells formed by one or multiple beams and each beam is associated to a DTX configuration.

If option 1 is used, there are few changes from R18 NES specification for RRC Connected mode and there are less works in RAN2.
However, Handover should be occurred frequently compared with option 2. Therefore, we need to check the impacts about this.
In this option 1 case, HO should be intra-CU HO and there are no security related issues which would be factors of latency and/or overhead of HO. For mobility delay, if RACH-less HO can be used for this HO, latency would be reduced, but L2 reset should be triggered and this might be a cause of latency and overhead. LTM can be a solution to avoid L2 reset, but if we consider based on the normal HO, we should consider option 2.

Proposal 1: RAN2 assumes each beam is associated to a DTX configuration for DL coverage enhancement.

If proposal 1 is aggregable, next we need to consider how to configure DTX/DRX configuration. There are some ways to configure DTX/DRX.
For example, one option is that gNB indicates DTX/DRX pattern for the beam which is switched from old beam when the beam is switched. Another option is that gNB configures several DTX/DRX patterns (e.g. pattern id and configuration per id) and gNB indicates explicitly or implicitly which pattern is used when the beam is switched.
However, before discussing them, we think the optimal signalling is depending on the assumption how many DTX patterns are needed for one cell to support beam power sharing. Therefore, we propose RAN2 should ask it to RAN1.

Proposal 2: To consider the structure of DTX configuration, RAN2 asks RAN1 how many DTX patterns are assumed for one cell to support beam power sharing.

Conclusion
In this paper, we made following observations and proposals;
Observation 1: Cell DTX mechanism of R18 NES can be considered for system level DL coverage enhancements.
Observation 2: R18 Cell DTX mechanism can be adopted for NTN beam power sharing, but current parameters are per cell level.
Proposal 1: RAN2 assumes each beam is associated to a DTX configuration for DL coverage enhancement.
Proposal 2: To consider the structure of DTX configuration, RAN2 asks RAN1 how many DTX patterns are assumed for one cell to support beam power sharing.
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