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1. Introduction
In the last RAN2#125bis meeting, discussion on the support of Broadcast service has been made, as follows:
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 paper, we would like to further present our opinions on the topic.
2. Discussion
2.1 support of different MBS services/contents in cells covering big area in footprint of the satellite
As mentioned in the last RAN2 meeting agreement, it is FFS whether the broadcast transmission can be limited to the intended service area only. If the answer is yes, then the service needed for different sub-areas per cell 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. 
[bookmark: _GoBack]Observation 1: if one cell covers a large area, different MBS sessions may be available in different sub-areas.
Proposal 1: If broadcast transmission is confirmed to be limited to the intended service area only, RAN2 to agree that different MBS sessions should be associated with different geographical areas, and such information should be indicated in the SIB. 
In addition, the situation for the ETWS could be similar with the MBS in the NTN network, wherein earthquake and/or tsunami could happen in only certain areas in a NTN cell. In the 5G NR system, following system information blocks are associated with the ETWS:
· SIB 6: contains ETWS primary notification
· SIB 7: contains ETWS secondary notification
A reasonable enhancement to the ETWS broadcast in the NTN network could be indicating targeted geographical areas in the related SIBs, e.g., SIB 6 or SIB7, if the satellite footprint consists of one cell or multiple cells with large coverage area.
Proposal 2: RAN2 to agree that ETWS in the NTN network could be associated with only certain geographical areas, and such areas could be indicated in associated SIBs, e.g., SIB6 or SIB7, 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 with 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 2: 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 3: RAN2 to agree that, for the location dependent broadcast service, the area session ID of each distinguished content of the MBS session and the associated area range should be provided in the MBS configuration information.

2.2 support of MBS services/contents in cells area of more than one NTN cells (or portions thereof)
In our opinion, there are two possible situations when MBS services/contents are available in more than one NTN cells:
1. MBS services are available in multiple cells
2. MBS services are available in at least one whole cell and in only portion of at least one cells
If the MBS services are available in multiple cell, in each such cell, the targeting intended broadcast area does not need to be provided to UEs, since the UE camping on such cell can receive MBS services everywhere in the cell. On the other hand, if the MBS services are available in only part of a cell, related enhancements to be considered are mentioned in the last section. Anyway, we should embrace both of two situations that MBS services are available in one whole cell and only available in part of one cell. Therefore, we suggest to mark any stage-3 enhancement for indicating intended targeting MBS service area in the NTN cell as optional.
Proposal 4: RAN2 to agree that, to support MBS services/contents in cells area of more than one NTN cells (or portions thereof), only the service area covering portions of cells need to be explicitly indicated.
2.3 UE behaviour if outside the intended area
In our understanding, it is common for a UE to receive broadcast service outside an intended service area, for instance if its Rx performance is good. In addition, if unintended coverage extension of the NTN cell occurs, the UE located in an unintended MBS area could still receive the MBS services


Figure 2: illustration of unintended area for MBMS service in a cell

Observation 3: it is common for a UE to receive broadcast service outside the intended service area, for example if its Rx performance is good, or unintended coverage extension of the NTN cell occurs.
If the intention of providing service area is not letting UEs outside the intended service area receive the MBS service, RAN2 may need to discuss how to capture that behavior in the spec.
Proposal 5: RAN2 to discuss how to capture in the spec for not letting UEs to receive MBS service outside the intended service area. 

2.4 representation of the intended area
Currently, in the SIB25, TN coverage information is broadcasted to assist UEs in a 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 6: RAN2 to agree to reuse the coverage area information included in the SIB25 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: if one cell covers a large area, different MBS sessions may be available in different sub-areas.
Proposal 1: If broadcast transmission is confirmed to be limited to the intended service area only, RAN2 to agree that different MBS sessions should be associated with different geographical areas, and such information should be indicated in the SIB. 
Proposal 2: RAN2 to agree that ETWS in the NTN network could be associated with only certain geographical areas, and such areas could be indicated in associated SIBs, e.g., SIB6 or SIB7, if the satellite footprint consists of one cell or multiple cells with large coverage area.
Observation 2: 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 3: RAN2 to agree that, for the location dependent broadcast service, the 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 4: RAN2 to agree that, to support MBS services/contents in cells area of more than one NTN cells (or portions thereof), only the service area covering portions of cells need to be explicitly indicated.
Observation 3: it is common for a UE to receive broadcast service outside the intended service area, for example if its Rx performance is good, or unintended coverage extension of the NTN cell occurs.
Proposal 5: RAN2 to discuss how to capture in the spec for not letting UEs to receive MBS service outside the intended service area. 
Proposal 6: RAN2 to agree to reuse the coverage area information included in the SIB25 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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