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1. Introduction
The NTN with large coverage is well suited to support MBS broadcast in providing services to more UEs with higher resource efficiency, and MBS broadcast also provides an important add-value for NR NTN system leveraging the large coverage. The following objective has been confirmed for Rel-19 NR NTN study:
	RP-240775 Revised WID: Non-Terrestrial Networks (NTN) for NR Phase 3
The objectives of the work item are the following:
…
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]


In this contribution we discuss the specific issue of broadcast service area indication in NTN, especially when the broadcast service area is smaller than the size of an NTN cell.
2. [bookmark: Proposal_Beacon]Discussion
For MBS broadcast services, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area, and all UEs in the MBS broadcast service area are authorized to receive the data. To ensure that UE in an MBS broadcast service area is aware that it is authorized to receive the corresponding services, the UE can process the serviceArea element received in the USD (User Service Description) from network, wherein the serviceArea element declares the one or more service areas over which a corresponding service is provided and is designated by the SAI (Service Area Identity). The SAI is frequency agnostic and can be mapped onto one or more cells as defined in 3GPP TS 36.443. To ensure that UE out of the MBS broadcast service area is aware that it is not authorized to receive the corresponding services, it is up to UE implementation to use the cell/tracking area list in the USD to avoid acquiring the MCCH when the UE is outside the MBS broadcast service area.
From the above description and analysis, it is observed that in current MBS broadcast designed for TN, UE can simply judge whether it is in an MBS broadcast service area by its serving cell and the corresponding MBS broadcast configuration it receives. This mechanism is workable based on the assumption that an MBS broadcast service area is larger than a TN cell coverage so that the service area can be mapped to one or more TN cells.
Observation 1: The mechanism of determining whether UE is in an MBS broadcast service area by its serving cell, is based on the assumption that an MBS broadcast service area is larger than a TN cell coverage.
As shown in Figure 1, the diameter of an NTN cell (i.e. satellite beam footprint size) is up to 1000km for LEO and 3500km for GEO, which could be much larger than an MBS broadcast service area. Meanwhile, an NTN cell may cross country border on one side of which providing an MBS broadcast service is not allowed or authorized. As a result, a UE may not be automatically authorized to receive an MBS broadcast service by the serving NTN cell it is in, i.e., not all UE within the same NTN cell is authorized to receive the same MBS broadcast service.
[image: ]
Figure 1. Relation between MBS broadcast service area and cell coverage in TN and NTN
In such case, solutions are needed to ensure that UE served by an NTN cell in the service area of an MBS broadcast service can receive or process the corresponding service, or to ensure that UE served by an NTN cell but NOT in the service area of an MBS broadcast service cannot receive or process the corresponding service. In either case some additional information of MBS broadcast service area that is smaller than an NTN cell is necessary at UE. To indicate such information, either explicit parameters of MBS broadcast service area (e.g. reference location + radius) or implicit parameters associated to MBS broadcast service area (e.g. beam, elevation angle, propagation delay) can be considered. The gNB may require this additional information from CN as part of MBS broadcast service area.
Proposal 1: RAN3 to discuss how to provide information of MBS broadcast service area that is smaller than an NTN cell.
3. Conclusion
In this contribution we discuss the issue of broadcast service area indication in NTN in case when the broadcast service area is smaller than the size of an NTN cell. The following observations are given:
Observation 1: The mechanism of determining whether UE is in an MBS broadcast service area by its serving cell, is based on the assumption that an MBS broadcast service area is larger than a TN cell coverage.
And it is proposed that:
Proposal 1: RAN3 to discuss how to provide information of MBS broadcast service area that is smaller than an NTN cell.
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