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Introduction

	Agreements RAN2#125bis

With regard to link level enhancement, RAN2 waits for RAN1 agreement on the DL channels to enhance before starting any RAN2 work.

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


Considering there is no sufficient progress made on link level enhancements, it is suggested to wait for RAN1 progress. This contribution intends to discuss potential system level enhancements for beam power sharing mechanism considering agreements as shown above.
Discussion
It was agreed that RAN2 can further investigate the possible RAN2 impact on DL coverage enhancements, which includes cell/beam level DRX/DTX mechanism. Noticed that satellite beams are not expected to be visible for UE, therefore the beam level DTX/DRX refers to NR beams (e.g., SSB).

Observation 1: Satellite beam is not visible to UE, therefore beam level DTX/DTX refers to NR beams (e.g., SSB).

Considering different deployment of NTN network, one cell can consist one or more satellite beam foot print, where one cell may further consists of one or more NR beams. In case one cell consist multiple satellite beam footprint consists multiple NR beams, beam level DTX/DRX maybe used to allow UE to skipping DL/UL transmission when there is no power is assigned for the beam (the beam is deactivated).  In case satellite beam footprint is mapped to one cell, similar cell DTX/DRX mechanism as specified by NES may be considered for further study to fit with the dynamic (de)activation of beam footprint. 

Observation 2: For different NTN deployment, one cell may consist one or more satellite beams, which may requires either cell or beam level DTX/DRX mechanism to support power sharing among satellite beams.

It is suggested in the R18 NES mechanism shall be considered as baseline. As analyzed in our contribution in [2], SSB-less SCell is not suitable for this purpose. While for cell DTX/DRX there some restrictions to support power sharing among satellite beams. 

Firstly, for current cell DTX/DRX common configuration is used when both are configured. However, due to different power sharing strategies, simultaneously activated satellite beam for UL or DL transmission may be different. For example, the required power required for UL reception is much lower compared to DL transmission. When allocating power for satellite beam for DL traffic, it is possible remaining power may be sufficient for UL reception but not DL transmission. Therefore the total number of activated beam for UL transmission maybe larger than that for DL transmission, which could result in different DRX/DTX configuration. However whether such power sharing mechanism is part of the discussion scope may requires further RAN1 input.

Observation 3: Current specs only supports common configuration for cell DTX/DRX if both are configured.
Observation 4: Separate DTX/DRX configuration maybe needed, when the number of simultaneously activated satellite beam for UL or DL transmission is different, which requires RAN1 input.

	RAN1#116 Agreements

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.


Furthermore, based on above agreed beam types, RAN1 is now discussing common channel adaption, including enlarging SSB periodicity, which will impact procedure like RACH (including initial access), SI acquisition and etc. 

If such enhancements are confirmed, UE behavior for cell DRX/DTX configured for satellite beam power sharing will be different. Since existing cell DTX/DRX only applies to selective situation which doesn’t include RACH, SR, or other common channels, e.g, for cell discovering. 
Observation 5: UE behavior for cell DRX/DTX configured for satellite beam power sharing will be different from legacy due to possible common channel enhancements (e.g., extended SSB periodicity) introduced by RAN1.
Based on above observation, in order for RAN2 to provide proper configuration of cell/beam level DTX/DRX, RAN1 input is required in at least below aspects before RAN2 can proceed in DL coverage enhancements discussion:
Potential common channel enhancements considered, e.g., SSB periodicity.

Power sharing schemes, e.g., beam revisiting time, staying duration of satellite beam, whether the number of simultaneously activated beam for UL/DL transmission can be the different
Observation 6: RAN1 input on possible beam power sharing strategies, e.g., beam revisit time, beam staying duration, common change enhancements and etc is essential for RAN2 discussion on suitable cell/beam level DTX/DRX configuration, and corresponding UE behavior. 

Therefore it is suggested to send LS to RAN1 asking feedback on at least above listed issues, and invites RAN1 to provide any information they deemed as relevant.
Proposal 1: RAN2 send LS asking RAN1 to provide feedback on below aspects:

Common channel enhancements considered by RAN1, e.g., SSB periodicity.

Beam Power sharing schemes considered, e.g., beam revisiting time, staying duration of satellite beam, whether the number of simultaneously activated beam for UL/DL transmission can be the different
Other issue RAN1 considers as relevant to system level enhancements
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: Satellite beam is not visible to UE, therefore beam level DTX/DTX refers to NR beams (e.g., SSB).

Observation 2: For different NTN deployment, one cell may consist one or more satellite beams, which may requires either cell or beam level DTX/DRX mechanism to support power sharing among satellite beams
Observation 3: Current specs only supports common configuration for cell DTX/DRX if both are configured.
Observation 4: Separate DTX/DRX configuration may be needed, when the number of simultaneously activated satellite beam for UL or DL transmission is different, which requires RAN1 input on considered power sharing schemes.
Observation 5: UE behavior for cell DRX/DTX configured for satellite beam power sharing will be different from legacy due to possible common channel enhancements (e.g., extended SSB periodicity) introduced by RAN1.

Observation 6: RAN1 input on possible beam power sharing strategies, e.g., beam revisit time, beam staying duration, common change enhancements and etc is essential for RAN2 discussion on suitable cell/beam level DTX/DRX configuration, and corresponding UE behavior. 
Proposal 1: RAN2 send LS asking RAN1 to provide feedback on below aspects:

Common channel enhancements considered by RAN1, e.g., SSB periodicity.

Beam Power sharing schemes considered, e.g., beam revisiting time, staying duration of satellite beam, whether the number of simultaneously activated beam for UL/DL transmission can be the different
Other issue RAN1 considers as relevant to system level enhancements
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