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1. Introduction
In [1], the WID on NR NTN phase 3 is specified. In particular, there is an objective to improve the experience of MBS service, indicated as follows:
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 would like to present our views on the first bullet and two further questions: how to let UE decide if it is eligible to receive MBS service when it is served by the NTN network and which MBS service it is authorized to receive.
2. Discussion
2.1 support of multiple MBS services simultaneously  
In legacy, according to [2], when applying broadcast, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area defined by the broadcast service area in [3]. UEs interested in the broadcast service could monitor the broadcast MBSBroadcastConfiguration IE in the first place to obtain the MBS configuration, including the following parameter：
1. list of all broadcast services with ongoing sessions transmitted on MTCH(s) identified by the MBS session ID, G-RNTIs to decode each session data, MTCH scheduling information, information of neighbor cells to provide the same session data on MTCH(s), and so on. 
2. information about neighboring cells providing certain services on MTCH(s).
3. parameters for acquiring the PDSCH for MTCH 
4. list of DRX configurations for the PTM transmission
5. MTCH PDCCH occasions to SSB mapping window related periodic and offset parameters
Note that the MCCH embracing the MBS configuration information is scheduled according to the SIB20. From the above configuration, it could be found that a cell can support broadcast of multiple MBS services simultaneously.
Observation 1: a cell can support broadcast of multiple MBS services identified by different MBS session IDs simultaneously.

2.2 support of different MBS services/contents in cells covering big area in footprint of the satellite
Since the satellite footprint could cover a large area, e.g., up to hundreds of squares of kilo-meters, the service needed for different sub-areas could be different, as indicated as follows:


Figure 1: different sub-area belonging to a cell in/corresponding to a satellite footprint could be served with different MBS service
According to the figure 1, different MBS sessions should be associated with different geographical areas in the cell, and such information should be embedded in the SIB for the convenience of the UE to recognize the available MBS services at its current positioning and the areas of broadcasting interested MBS services in the currently camped cell. 
Observation 2: if the satellite footprint consists of one cell or multiple cells with large coverage area, different MBS sessions may be available in different areas in one particular cell.
Proposal 1: RAN2 to agree that different MBS sessions should be associated with different geographical areas, and such information should be embedded in the SIB, if the satellite footprint consists of one cell or multiple cells with large coverage area. 
Another thing needs to be highlighted is that, in legacy, for the location dependent broadcast service, different contents for the same MBS session are distributed in different MBS service areas, according to [3]. In [4], the terminology area session ID is employed to identify each distinguished content belonging to a particular MBS session. In legacy, one MBS service area consists of list of cells or TAIs, so naturally only one content of a certain MBS session is distributed in each cell, and it is reasonable for the MBS configuration to not include the information of the area session ID. On the contrary, in the case of the NTN network where the satellite footprint consists of only one cell or multiple cells each covering a big area, regarding location dependent broadcast service, more than one contents for the same particular MBS session could be distributed in each cell. In this regard, for different contents, the corresponding area session ID and the associated area range should be provided in the MBS configuration information of one cell. 
Observation 3: for the NTN network where the satellite footprint consists of one cell or multiple cells and each of them covers a big area, regarding location dependent broadcast service, more than one contents for the same particular MBS session could be distributed in each cell.
Proposal 2: RAN2 to agree that, when the location dependent broadcast service is applied, in the cells covering big area, area session ID of each distinguished content of the MBS session and the associated area range should be provided in the MBS configuration information.
2.3 UE behaviour if outside the intended area
In our opinion, due to reasons such as legal regulations, if a UE is outside the intended area, the UE might be not authorized to receive a particular MBS service/content, even if the UE can decode the MBS data successfully. This is results from the unintended coverage extension of the NTN network, indicated as follows:


Figure 2: illustration of unintended area for MBMS service in a cell
Therefore, in our view, the gNB could set a flag indicating whether or not the UE is allowed to decode the MBS data, when the UE is out of all the intended areas. Such flag could be associated with each MBS session service. 
Proposal 3: RAN2 to discuss the necessity of restricting the UE behavior, e.g., UE does not decode the corresponding MBS data when the UE is outside the intended MBS service area broadcasted in the MBS configuration information. 
2.4 representation of the intended area
Currently, in the SIB25, TN coverage information is broadcasted to assist UEs in an NTN cell to perform neighbour cell measurements. Specifically, a piece of CoverageAreaInfo IE composed of an area ID info, a reference Location co-ordinate and a distance Radius is included in the SIB25.
In our opinion, such IE could be reused to indicate the intended areas for the MBS services. Each MBS session could be associated with one or multiple of such areas, and for each such area included in each location dependent MBS session, an independent area session ID is optionally included to indicate the content distributed.
Proposal 4: RAN2 to agree to reuse the coverage area information included in the SB25 to provide the information of the intended area for the MBS services and/or MBS session content for the NTN network in the SIB.  
3. Conclusion and proposals
In this paper, following observations and proposals have been made by us:
Observation 1: a cell can support broadcast of multiple MBS services identified by different MBS session IDs simultaneously.
Observation 2: if the satellite footprint consists of one cell or multiple cells with large coverage area, different MBS sessions may be available in different areas in one particular cell.
Proposal 1: RAN2 to agree that different MBS sessions should be associated with different geographical areas, and such information should be embedded in the SIB, if the satellite footprint consists of one cell or multiple cells with large coverage area. 
 
Observation 3: for the NTN network where the satellite footprint consists of one cell or multiple cells and each of them covers a big area, regarding location dependent broadcast service, more than one contents for the same particular MBS session could be distributed in each cell.
Proposal 2: RAN2 to agree that, when the location dependent broadcast service is applied, in the cells covering big area, area session ID of each distinguished content of the MBS session and the associated area range should be provided in the MBS configuration information.
Observation 3: for the NTN network where the satellite footprint consists of one cell or multiple cells and each of them covers a big area, regarding location dependent broadcast service, more than one contents for the same particular MBS session could be distributed in each cell.
Proposal 2: RAN2 to agree that, when the location dependent broadcast service is applied, in the cells covering big area, area session ID of each distinguished content of the MBS session and the associated area range should be provided in the MBS configuration information.
Proposal 3: RAN2 to discuss the necessity of restricting the UE behavior, e.g., UE does not decode the corresponding MBS data when the UE is outside the intended MBS service area broadcasted in the MBS configuration information. 
Proposal 4: RAN2 to agree to reuse the coverage area information included in the SB25 to provide the information of the intended area for the MBS services and/or MBS session content for the NTN network in the SIB.  
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