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1 Introduction
In RAN2 #125bis [1], the following agreement for DL coverage enhancement was reached.
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 RAN1 #116 [2], three kinds of beam footprints for analytical evaluation were raised as below.
	Agreement
For system level study based on analytical evaluation:
· N1 beam footprints are in state “off”
· These beam footprints are not served by any signal (no satellite service in this area)
· N2 beam footprints are in state “common messages only”
· These beam footprints do not have any active user traffic, and are served the necessary information for cell discovery and initial access.
· Optionally, companies may consider user arrival (e.g. RACH access) in this type of cell, and should describe how this is taken into account in the analytical evaluation
· N3 beam footprints are in state “active traffic” 
· These beam footprints have X active (e.g. VoNR) users each.
· These beam footprints are also served the necessary information for cell discovery and initial access
· N1 + N2 + N3 = “Total number of beam footprints “
· N1, N2, N3, X are to be reported by companies.
· Resource utilization obtained under the assumptions above is to be reported by companies.
· Other assumptions made in the evaluation are to be reported by companies, e.g. power sharing scheme, beam hopping scheme, etc.


In this contribution, we will discuss beam based cell DTX for DL coverage enhancement and provide our views.
2 Discussion
According to WID [3], due to limited power and limited feeder link bandwidth, only limited beams can be simultaneously activated in order to meet DL coverage requirements. In RAN1 #116 [2], some agreements regarding simulation assumptions were reached. For example, only 10.02 and 1.5% beams can be activated simultaneously in the case of 1058 and 800 total beams for FR1 and FR2 respectively, i.e. only a small portion of beams can be simultaneously active.
In Rel-18 NES, UEs in RRC_CONNECTED can be configured with a cell DTX/DRX pattern as shown in Figure 1 below. Cell DTX/DRX can be activated/deactivated by RRC signalling or L1 group common signalling. Once cell DTX is activated for the concerned cell, the UE may not monitor PDCCH in selected cases or does not monitor SPS occasions during cell DTX non-active duration. When cell DRX is activated for the concerned cell, the UE does not transmit on CG resources or does not transmit an SR during cell DRX non-active duration. Besides, cell DTX/DRX does not impact the Random Access procedure, SSB transmission, paging, and system information broadcasting.


Figure 1 Cell DTX/DRX mechanism
Three different beams are listed below according to system-level study based on the analytical evaluation agreed in RAN1 #116:
· N1 beam footprints are in state “off”
· N2 beam footprints are in state “common messages only”
· N3 beam footprints are in state “active traffic”
For the N1 beam state, there is no signals which is similar to the cell off state. For the N2 beam state, there is only common signals to be transmitted, such as information on cell discovery and initial access. The N3 beam state is similar to the active state of cell DTX, i.e. the normal UL/DL transmission can be performed. Then, in order to implement beam hopping, a beam level DTX mechanism based on three beam states should be considered. 
For one cell, it is possible to have multiple beam footprints. The user density and user service requirements may be different among the beam footprints. It should be allowed to have different durations or periods for the different beam footprints in the N3 state. Hence, a beam level DTX mechanism should be introduced.
Proposal 1: Beam level DTX mechanism should be introduced.
A possible beam power level pattern for a beam transaction among the N1, N2, and N3 beam states is shown in Figure 2 below. In this figure, beam is in OFF state within N1 duration and beam is in ON state within N2 and N3 duration. Further, the beam ON state is divided into N2 and N3 states.


Figure 2 Beam level DTX mechanism based on N1, N2 and N3 beam state
Besides, beam power level pattern for N1 and N2 beam states is shown in Figure 3, and beam power level pattern for N2 and N3 beam is shown in Figure 4. These two scenarios can be also considered.


Figure 3 Beam level DTX mechanism based on N1 and N2 beam state

 Figure 4 Beam level DTX mechanism based on N2 and N3 beam state
[bookmark: _GoBack]Based on the above analysis, beam-level DTX mechanism based on three different beam states should be discussed to solve power-limited issues.
Proposal 2: RAN2 to discuss beam-level DTX mechanism based on different power levels, at least, of the N1, N2, and N3 beam state.
3 Conclusion
This contribution provides our analysis and views for the DL coverage enhancement, the following proposals are listed below:
Proposal 1: Beam-level DTX mechanism should be introduced.
Proposal 2: RAN2 to discuss beam-level DTX mechanism based on different power levels, at least, of the N1, N2, and N3 beam state.
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