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1 Introduction
In the previous RAN2#125bis meeting, the initial discussion on broadcast service provision within the indicated service area was initiated. The achieved agreements are listed below for reference [1]:
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 contribution, we would like to further discuss our understanding of the scenario and RAN2 impacts of MBS broadcast provision in NTN.
2 Discussion
2.1	Scenario consideration
Based on the achieved agreements, we assume the following cases depicted in Figure 1 are already considered for MBS broadcast provision in an intended service area, where the indicated area is partially overlapped with at least one NTN cell area or one satellite beam coverage.


Figure 1: MBS broadcast provision in an intended service area
Then we can further discuss whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended service area), as shown in Figure 2. 


Figure 2: MBS broadcast provision via a given satellite beam
In our understanding, if the intended service area is precisely the same as a given satellite beam coverage, then it seems feasible and practical to provide the broadcast content via a given satellite beam. In such case, as long as the UE is not located within that satellite beam coverage, it will not be able to receive the corresponding broadcast content as the satellite Tx signal is not available outside the satellite beam coverage. We understand that the case is not usual and it hardly exists. However we fail to see the motivation to exclude this at this early discussion stage. We think the solution defined for the case can be applied to this as well (i.e. NW indicates the geographical service area information and UE only acquires the broadcast service when it is in the area). Therefore, we propose,
Observation 1: There exists a case where the service area is precisely the same as a given satellite beam footprint.
Proposal 1: RAN2 confirms that broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended service area that is the same as a satellite beam footprint).
Proposal 2: RAN2 strives to design a unified mechanism independent of whether transmission happens outside of the intended service area.
2.2	RAN2 impacts
Next, we would like to provide more details on the solution to the MBS broadcast service provision within the intended service from signalling, UE reception, and service continuity points of view.
Signaling:
In Rel-18 NR NTN, SIB25 is introduced to contain TN coverage information (i.e. geographical cycle with reference location and radius) for neighbour cell measurements. For Rel-19, as per the objective, it seems a spontaneous logic to have a new SIB to contain the intended service area information for MBS broadcast service for the sake of functionality separation (e.g. separate SI information update). From the RAN2 point of view, it is not easy to conclude the accuracy required for the service area description. So, for simplicity, we think the SIB 25 configuration structure (i.e. area information list) can be reused to signal the intended service area as the baseline. 
Some may argue that the biggest motivation for indicating the service area is to avoid a UE located near the country boundary to receive the service for the UEs in the other country. In this sense, it is sufficient to use MCC code to indicate the service area information per country granularity. We are convinced that this is the main use case in Rel-19 but we think there is another use case. For example, the broadcast service (e.g. weather broadcast) is intended for a specific city that is much smaller than a country. So to enable area description flexibility and to cover more use cases, we suggest using the SIB25 cycle modeling for service area description.            
Furthermore, the association between the service area and the MBS broadcast service identified by a TMGI needs to be studied. Otherwise, a UE cannot be aware of the service area correspond to the MBS broadcast service it is interested in. Moreover, the legacy SI update procedure can be used for the network to update the intended service area information. Therefore, we propose, 
Proposal 3: Introduce a new SIB to provide the intended service area information by indicating cycles.
Proposal 4: RAN2 to discuss how to associate the broadcast service and its intended service area information.
Proposal 5: Legacy SI update procedure is used when the network updates the new SIB.
Broadcast reception:
With the new SIB signalled, UE is able to interpret the intended service area information for the MBS broadcast service interested. When the UE is outside the intended service area, it should avoid the broadcast reception for energy saving considering that the network may not schedule broadcast MCCH/MTCH outside that area (i.e. the satellite beam with broadcast MCCH/MTCH scheduling is not available in the intended service area, as illustrated in Figure 3). That is only when the UE determines that it is within the intended service area, it initiates the broadcast reception.  


Figure 3: satellite beam with MBS broadcast scheduling
Proposal 6: UE initiates broadcast reception when it is inside of the intended service area and stops the broadcast reception when it is outside of it. 
Service Continuity:
In existing MBS broadcast, for service continuity, the UE may consider the frequency providing the MBS broadcast service the UE interested in to be the highest priority during the MBS broadcast reception if the reselected cell provides SIB20. Alternatively, the UE may consider the frequency that not providing the MBS broadcast service to be the lowest priority. In other words, when the UE receiving MBS broadcast service(s) is about to reselect to another cell, the broadcast reception interruption needs to be minimized as much as possible (but lossless is not required). But for the service continuity for Rel-19 case, it is not sure whether existing solution can be reused considering that the UE may be always outside of the intended service area of an MBS broadcast service even though the service is provided within the intended service area of the reselected cell. On the other hand, if only GSO satellite is considered, service continuity may not be needed as the UE may always camp on the same GSO satellite regardless of the moving status. Therefore, it is proposed that RAN2 can further discuss service continuity impacts. 
Observation 2: Service continuity is a key part of MBS broadcast service. 
Proposal 7: RAN2 to further discuss whether and how to support service continuity in case MBS broadcast service is only provided within the intended service area.
3 Conclusion
In this contribution, we have further discussed scenario and RAN2 impacts of MBS broadcast provision within the intended service area that is smaller than the cell area in NTN case. And we made the following observations and proposals:
Scenario:
Observation 1: There exists a case where the service area is precisely the same as a given satellite beam footprint.
Proposal 1: RAN2 confirms that broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended service area that is the same as a satellite beam footprint).
Proposal 2: RAN2 strives to design a unified mechanism independent of whether transmission happens outside of the intended service area.
RAN2 impacts:
Proposal 3: Introduce a new SIB to provide the intended service area information by indicating cycles.
Proposal 4: RAN2 to discuss how to associate the broadcast service and its intended service area information.
Proposal 5: Legacy SI update procedure is used when the network updates the new SIB.
Proposal 6: UE initiates broadcast reception when it is inside of the intended service area and stops the broadcast reception when it is outside of it. 
Observation 2: Service continuity is a key part of MBS broadcast service. 
Proposal 7: RAN2 to further discuss whether and how to support service continuity in case MBS broadcast service is only provided within the intended service area.
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