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1. Introduction
The latest RAN3#123bis meeting made the following agreements regarding broadcast services in NTN:
	RAN3 starts work on MBS broadcast service.


And there was also discussion on MBS Broadcast service area over NG but no conclusion was made. In this contribution we discuss the potential impacts and further issues of supporting broadcast service area indication in NTN.
2. [bookmark: Proposal_Beacon]Discussion
In TN it is assumed 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. 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. For an NTN cell that could be much larger than an MBS broadcast service area, 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. For this reason, in the latest meeting RAN3 have discussed on the need of MBS Broadcast service area over NG with multiple possible options: 
· Mapped cell ID/list in MBS service area.
· New intended service area, e.g., smaller granularity for the MBS broadcast service area.
· Based on GNSS description.
Considering that the MBS Broadcast service area will finally be delivered to UE to determine MBS broadcast service reception, we also refer to the following RAN2 agreements:
	RAN2#125bis 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 service 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


To describe the MBS Broadcast service area that could be a portion of an NTN cell or portions of more than one NTN cells, it is observed that the mapped cell ID may not be an appropriate option as the mapped cell ID over NG in essence is a geographical description of cell area fixed on earth, which is irrelevant to the MBS broadcast service area. From the perspective of reducing complexity (e.g., transformation for area description at gNB) and aligning the description over NG and Uu, we think it is better to consider the options that can describe the actual MBS Broadcast service area.
Proposal 1: The MBS broadcast area information over NG is geographical area or GNSS description.
For MBS broadcast service continuity in TN, mobility procedures for MBS reception allow the UE to start or continue receiving MBS service when changing cells. The gNB may indicate in SIB21 the mapping between the current and/or neighboring carrier frequencies and MBS Frequency Selection Area Identities (FSAI). The FSAI is derived from the serviceArea and radiofrequency elements received in the USD (User Service Description) via NAS signalling from network, wherein the serviceArea element declares one or more service areas designated by the SAI (Service Area Identity) which is mapped onto one or more cells.
If UE is receiving or interested to receive an MBS broadcast service and can only receive this MBS broadcast service by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session. The UE may also consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session.
This legacy mechanism works well under the assumption that an MBS broadcast service area is mapped to one or more TN cells. The UE can simply determine the frequency priority based on the receiving or interested MBS broadcast service and the frequency it associates to, and reselects to a cell that supports that service within its whole coverage. When considering that an NTN cell coverage could be larger than an MBS broadcast service area, which cannot be mapped to the cell’s whole coverage, UE cannot simply determine the frequency priority only based on the association between service and frequency, and service area information of neighbour cell may be needed.
Observation 1: In NTN wherein broadcast service area could cover a portion of an NTN cell, UE cannot simply determine the frequency priority only based on the association between service and frequency.
Figure 1 shows such differences between TN and NTN. For TN in a), UE1 from Cell #1 to Cell #2 can continue to receive MBS broadcast service #A as it is supported in Cell #2, and UE2 from Cell #1 to Cell #3 cannot continue to receive MBS broadcast service #A as it is not supported in Cell #3. For NTN in b), MBS broadcast service #A is supported in partial coverage of Cell #2 and Cell #3, and UE1 from Cell #1 to Cell #2 is expected to continue to receive MBS broadcast service #A as UE is still in its service area, while UE2 from Cell #1 to Cell #3 is expected not to continue to receive MBS broadcast service #A as UE is moving out its service area. If the legacy mechanism for TN applies, UE2 will also prioritize a frequency associated to the broadcast service but it will not be authorized to receive as it moves out of service area.
[image: ]
Figure 1. Example of relation between cell coverage and MBS broadcast service area in TN and NTN
Therefore, MBS broadcast service area information for neighbour cell may also be needed at UE for service continuity and how to exchange such information between gNBs needs to be discussed as well.
Proposal 2: RAN3 to discuss inter gNB information exchange for MBS broadcast area to guarantee service continuity.
3. Conclusion
In this contribution we discuss the potential impacts and further issues of introducing broadcast service area indication in NTN. The following observations are given:
Observation 1: In NTN wherein broadcast service area could cover a portion of an NTN cell, UE cannot simply determine the frequency priority only based on the association between service and frequency.
And it is proposed that:
Proposal 1: The MBS broadcast area information over NG is geographical area or GNSS description.
Proposal 2: RAN3 to discuss inter gNB information exchange for MBS broadcast area to guarantee service continuity.
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