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1. Introduction
During RAN #102, a new WI on NTN for NR phase 3 was approved, including the following objective:
	· Specify signalling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3].
· Specify SIB signalling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary between CN and NG-RAN. [RAN3]


In this paper, we would like to provide our views on the highlighted aspects on support of broadcast service in NTN.
2. Discussion on support of broadcast service in NTN
[bookmark: _Hlk85194802]Figure 1 illustrates a scenario for providing multicast and broadcast services in a TN system. In TN systems, multiple cells are deployed within a certain service region or country to deliver the multicast and broadcast services, considering that the coverage area of a single cell is typically smaller than that of the service region or country.
In this TN scenario, the differentiation of multicast and broadcast services based on country or region is achievable by restricting multicast and broadcast services served in TN cells deployed within each respective country or region. For example, as shown in Figure 1, if broadcast service (BS) 1 is designated for country 1 and BS 2 for country 2, the TN cells deployed in country 1 are tasked with delivering BS1, while those in country 2 are tasked with delivering BS2. Consequently, UE 1 located in country 1 would be connected to one of the TN cell deployed in country 1, thereby restricting access to BS 2 served outside the coverage area of that TN cell.
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Figure 1. MBS scenario in TN
Observation 1: In NR-TN, multicast and broadcast services accessible to UE in specific countries or regions may be limited to those provided by base stations deployed in those areas, restricting services available to the UE in particular regions.
In TN systems, the provision of multicast and broadcast services are designed such that the services served by a single radio access network node can be received by all UE within the service area. This MBS provision in TN systems makes it challenging to restrict the broadcast and multicast services accessible to UE within specific areas in a NTN cell spanning multiple countries and regions. For instance, in Figure 2, even if NTN UE 1 is located in country 1, it could receive multicast and broadcast services designated for country 2 if it is configured with identifiers enabling access to those services. Similarly, UE in region 2 could receive multicast and broadcast services designated for region 1 and 3. This highlights the need for additional mechanism to control service access based on geographical locations of UE.
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Figure 3. Existing approach-based MBS provision in NTN cell
Observation 2: Existing NR-TN MBS allows all services served by a single RAN node to be received by all UE within the service area, making it impossible to restrict specific broadcast and multimedia services to UE within a certain region in NR-NTN cells spanning multiple countries or regions.
Observation 3: An additional mechanism to effectively deliver multicast and broadcast services tailored to specific regions or countries in NR-NTN need to be considered, based not only on Group ID but also on the geographical locations of UE.
To manage the service accessibility based on geographical location of UE, as seen in Figure 3, the NTN base station could provide information regarding the permitted service area for each multicast and broadcast service. This information enables UE with identifier for receiving the respective services to be restricted from accessing those service if they are outside the designated service area.
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Figure 4. UE geographical location-based MBS provision in NTN cell
Proposal 1: RAN2 to define a new system information to indicate the permitted/prohibited area of multicast and broadcast service via NTN
Proposal 2: Under reception of the new system information, UE should be restricted from accessing the respective services if they are outside the designated service area, regardless of whether they possess a valid identifier for receiving those services.
The provision of the new system information on service area for each multicast and broadcast service from NTN base station to UE could be achieved by augmenting existing System Information Blocks (SIBs) with this information or defining new SIBs. For instance, the definition of a new mbsBroadcastConfiguration-r19 could encompass the service coverage details within the existing mbsBroadcastConfiguration.
Proposal 3: For the new system information on broadcast service area, RAN2 to extend one of existing SIBs (e.g., SIB19 or SIB20) or to define a new SIB.
Service area for each multicast and broadcast service, which is included in the new system information, can be defined both as the permitted area and the prohibited area of the services, depending on implementation. In addition, to efficiently define various types of service areas with low signalling overhead, the service area can consist of multiple areas, each defined as a circle of varying sizes. These circles are defined with both reference location at a time reference (is indicated by epoch time in NTN-config) and distance from reference location. For this, the SIB can include a list of MBS Area IDs and the corresponding MBS Area information for each MBS Area ID, expressed, for example, by reference location and distance from the reference location.
Proposal 4: The new system information on broadcast service area can comprise multiple area IDs, where each area ID is defined by a reference location at a time reference and distance from the reference location.
3. Conclusion
RAN2 is kindly asked to consider following observations and proposals:
Observation 1: In NR-TN, multicast and broadcast services accessible to UE in specific countries or regions may be limited to those provided by base stations deployed in those areas, restricting services available to the UE in particular regions.
Observation 2: Existing NR-TN MBS allows all services served by a single RAN node to be received by all UE within the service area, making it impossible to restrict specific broadcast and multimedia services to UE within a certain region in NR-NTN cells spanning multiple countries or regions.
Observation 3: An additional mechanism to effectively deliver multicast and broadcast services tailored to specific regions or countries in NR-NTN need to be considered, based not only on Group ID but also on the geographical locations of UE.
Proposal 1: RAN2 to define a new system information to indicate the permitted/prohibited area of multicast and broadcast service via NTN
Proposal 2: Under reception of the new system information, UE should be restricted from accessing the respective services if they are outside the designated service area, regardless of whether they possess a valid identifier for receiving those services.
Proposal 3: For the new system information on broadcast service area, RAN2 to extend one of existing SIBs (e.g., SIB19 or SIB20) or to define a new SIB.
Proposal 4: The new system information on broadcast service area can comprise multiple area IDs, where each area ID is defined by a reference location at a time reference and distance from the reference location.
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