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1 Introduction
In the previous RAN#103 meeting, the revised WID on Non-Terrestrial Networks (NTN) for NR Phase 3 was approved [1]. The objective of broadcast service (e.g. MBS broadcast) includes:
	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 will provide our understanding of the scope, scenario, and RAN2 impacts of this objective.
2 Discussion
2.1	Scope clarification
In the 5G NR framework, broadcast service can be interpreted as various broadcast signals such as system information (SI), paging message, and MBS broadcast. Thus, when it comes to the term “broadcast service” in the scope, we are wondering whether RAN2 should limit the broadcast service to NR MBS broadcast service only. Based on the previous RAN discussion, we understand that the main motivation for indicating the allowed service area, which is expected to be smaller than the whole cell coverage, is to limit the valuable broadcast traffic reception within that area. Considering that SI and paging message are deployed for network access control, not for value-added service delivery, it is proposed for RAN2 to clarify that broadcast service is referred to as NR MBS broadcast service. 
Observation 1: In NR, broadcast service can be interpreted as various broadcast signals, such as system information, paging message, and MBS broadcast.
Proposal 1: RAN2 to clarify that broadcast service is referred to as MBS broadcast service.
2.2	Scenario consideration
Regarding MBS broadcast service, location dependent MBS broadcast service (i.e. local MBS broadcast service) has been supported since Rel-17, in which only UEs within the MBS broadcast service area may receive content data. That MBS broadcast service area is identified by a cell list or a tracking area list, which is translated by NEF/MBSF from location information (e.g. geographical area information or civic address information), as shown in Figure 1.  


Figure 1: local MBS broadcast service
Based on the above, we can understand that if the intended service area consists of a set of whole cell(s) or tracking area(s) coverage, then the network can reuse the existing local MBS broadcast service mechanism to deliver the location dependent MBS broadcast service. With that, the UE, based on the user subscription description containing the intended service area information, receives broadcast data within the intended service area. This logic is also applicable to NTN case. Therefore, we would like to clarify that the intended service area studied in Rel-19 should be understood as an area that is smaller than a cell coverage (i.e. the intended service area is a part of the cell area), as shown in Figure 2.  


Figure 2:  intended broadcast service area
Observation 2: Thanks to local MBS broadcast service mechanism, NW can deliver the MBS broadcast service only in the intended service area, whose coverage contains one or more than one cell area or tracking area. 
Proposal 2: In Rel-19, RAN2 shall focus on the intended service area that is a partition of the cell area.
Further, another consideration of the Rel-19 scenario is the type of satellite service link. Currently, NR NTN comprises of different service link types: Earth-fixed, Quasi-Earth-fixed, and Earth-moving. Each type of satellite may be deployed with different cell area coverage sizes, use cases, and may have impacts on the service continuity requirement for NR MBS broadcast service. Therefore, it is proposed for RAN2 to further clarify what type of satellite service link is considered in Rel-19. In our understanding, Earth-fixed cell should be considered in priority as its cell area generally is quite large while the intended service area can be much smaller. For the NGSO satellite, there might be a use case that network operators deploy multiple LEO satellites to provide broadband broadcast service for a specific small area (e.g. a small resort island). Moreover, if multiple types of satellites are supported, we suggest RAN2 striving to design a unified solution for all cases.      
Proposal 3: RAN2 to further clarify whether Earth-fixed, Quasi-Earth-fixed, or Earth-moving cell are considered in Rel-19. 
2.3	RAN2 impacts
Signaling:
In Rel-18 NR NTN, SIB25 is introduced to contain TN coverage information 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). Then, the SIB25 configuration structure (i.e. area information list with entries including referenceLocation and radius) can be taken as baseline to signal the intended service area for an MBS broadcast service identified by a TMGI included in the broadcast MCCH. Moreover, similar to SIB25, the legacy SI update procedure can be used for the network updating the intended service area information. Therefore, we propose, 
Proposal 4: Introduce a new SIB to provide the intended service area information for MBS broadcast service.
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 the intended service area of the MBS broadcast service.
Service Continuity:
In existing MBS broadcast, for service continuity, the UE may consider the frequency that 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 3: Service continuity is a key part of MBS broadcast service. 
Proposal 7: RAN2 can further discuss service continuity in case MBS broadcast service is only provided within the intended service area.
3 Conclusion
In this contribution, we have provided our understanding of the scope, 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:
Scope:
Observation 1: In NR, broadcast service can be interpreted as various broadcast signals, such as system information, paging message, and MBS broadcast.
Proposal 1: RAN2 to clarify that broadcast service is referred to as MBS broadcast service.

Scenario:
Observation 2: Thanks to local MBS broadcast service mechanism, NW can deliver the MBS broadcast service only in the intended service area, whose coverage contains one or more than one cell area or tracking area. 
Proposal 2: In Rel-19, RAN2 shall focus on the intended service area that is a partition of the cell area.
Proposal 3: RAN2 to further clarify whether Earth-fixed, Quasi-Earth-fixed, or Earth-moving cell are considered in Rel-19. 

RAN2 impacts:
Proposal 4: Introduce a new SIB to provide the intended service area information for MBS broadcast service.
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 the intended service area of the MBS broadcast service.
Observation 3: Service continuity is a key part of MBS broadcast service. 
Proposal 7: RAN2 can further discuss service continuity in case MBS broadcast service is only provided within the intended service area.
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