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1. Introduction

The Non-Terrestrial Networks (NTN) for NR Phase 3 work item aims at specifying support for broadcast services via NR NTN in Rel-19. Related justifications and objectives are listed below [1]:
	
3) MBS feature provides an important add-value for NR NTN system, leveraging the large coverage of the NTN compared to TN. Terrestrial MBS features are equally available for NR NTN in the 5G specifications, but for some cases the intended service area is expected to be smaller than the coverage of a Uu cell, some enhancements need to be done to notify the service area of a Broadcast service.




	3. Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signaling between CN and NG-RAN. [RAN3]




Further, during RAN2#125bis [2] it was agreed:
Agreements:
1. For MBS broadcast service we don’t restrict the work to any satellite constellation type
2. We prioritize working on a solution for MBS broadcast but we don’t preclude other broadcast services, namely ETWS
3. We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
4. The intended service area can cover the area of more than one NTN cells (or portions thereof)
5. Can discuss next time whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended serive area)
6. At least the following geographical area formats to model service area can be further considered (the signalling of other information than the geographical information can be considered):
	- Circles (like for TN coverage)
	- Geographical area information, e.g. via polygons, to better approximate the intended shape of service area

In this paper, we share our views on the signalling of the intended service area of a broadcast service.

2. Discussion

As stated in [1], due to its comparably large coverage areas, e.g., served by a GEO satellite, NTNs promise to provide an efficient way for emergency messaging broadcast as well as on-demand media content distribution. However, there are large degrees of freedom for NTN operators to configure antenna beams and resulting beam footprints, such that intended broadcast service areas may be much more confined and smaller than a physical radio cell that can be detected by a UE. Thus, a UE is not aware of the intended broadcast service area and may waste energy when trying to establish an MBS session when outside of the intended service area. 
Observation 1: A UE is not aware of the intended broadcast service area and may waste energy when trying to establish an MBS session when outside of the intended service area.
Further, the NTN operator can simultaneously provide multiple MBS services via different frequencies within one radio cell, which could result in several intended MBS service areas. Thus, the network should provide some guidance to the UE for MBS service selection.
Based on the direction in [1], such guidance should be provided by the network through SIB signalling. For example, a solution that was introduced in Rel-18 NTN for signalling of TN coverage information could be considered as a baseline for intended service area broadcast.
Observation 2: Rel-18 NTN introduced signalling of TN coverage information, which could be considered as a baseline for intended service area broadcast.
Further, MBS service types may vary with respect to QoS requirements. Hence, the UE determines the availability of MBS service based on RSRP and/or distance to the intended MBS service area, based on the gNB broadcast intended service area information, including reference location coordinates as well as RSRP and/or distance thresholds.
Proposal 1: The UE determines the availability of MBS service based on RSRP and/or distance to the intended MBS service area, based on the gNB broadcast intended service area information, including reference location coordinates as well as RSRP and/or distance thresholds.
However, in scenarios with earth-moving cells, e.g., where service is provided by LEO satellites, the UE that is interested in using a particular MBS service or already established an MBS session may face the issue of service degradation, resulting in poor user experience. For example, media access and provisioning to UEs may be interrupted or noticeably affected when moving from one MBS service area to another.
Observation 3: In scenarios with earth-moving cells, e.g., where service is provided by LEO satellites, ensuring service continuity is challenging and should be further discussed by RAN2.
Particularly, in scenarios with earth moving cells the network could provide further MBS service-related information. In addition to broadcasting the intended MBS service area, the gNB provides service-specific estimated service times, e.g., in SIB21. Based on broadcast service-specific estimated service times, UE decides whether to initiate MBS service or not.
Proposal 2: In addition to broadcasting the intended MBS service area, the gNB provides service-specific estimated service times, e.g., in SIB21.

3. Conclusions

The following observations and proposals have been made in this contribution:
Observation 1: A UE is not aware of the intended broadcast service area and may waste energy when trying to establish an MBS session when outside of the intended service area.
Observation 2: Rel-18 NTN introduced signalling of TN coverage information, which could be considered as a baseline for intended service area broadcast.
Proposal 1: The UE determines the availability of MBS service based on RSRP and/or distance to the intended MBS service area, based on the gNB broadcast intended service area information, including reference location coordinates as well as RSRP and/or distance thresholds.
Observation 3: In scenarios with earth-moving cells, e.g., where service is provided by LEO satellites, ensuring service continuity is challenging and should be further discussed by RAN2.
Proposal 2: In addition to broadcasting the intended MBS service area, the gNB provides service-specific estimated service times, e.g., in SIB21.
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