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Introduction
For Rel-19 NTN, one objective is support MBS broadcast service for smaller areas in an NTN cell. The detailed justification and objective in WID is provided as follows. 
	MBS feature provides an important add-value for NR NTN system, leveraging the large coverage of the NTN compared to TN. Terrestrial MBS features are equally available for NR NTN in the 5G specifications, but for some cases the intended service area is expected to be smaller than the coverage of a Uu cell, some enhancements need to be done to notify the service area of a Broadcast service.
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 the last meeting, RAN2 made the following agreements.
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 continue to share our views on this objective. 
Discussion
In the last meeting, we have agreed to prioritize the work on MBS broadcast service. In our view, if similar issue exists for ETWS, the same/similar design of MBS broadcast service can be considered. In this paper, we focus on MBS broadcast service.
MBS broadcast service provides the same service and the same specific content data simultaneously to all UEs in a geographic area, i.e., broadcast service area. As specified in TS 23.247, currently an MBS service area is identified by a cell list or a tracking area list. 
In the case that a whole NTN cell belongs to an intended area, the existing MBS broadcast service can work without any NTN specific enhancement.
Observation 1: Currently, an MBS service area is identified by a cell list or a tracking area list in higher layer. In the case that the whole NTN cell belongs to an intended area, the existing MBS broadcast service can work without any NTN specific enhancement.
In our view, when the whole NTN cell belongs to an intended area, the intended area information is not necessary, as UEs within the cell receives and decodes the broadcast message without change to the current behavior. Only for the case that a portion of an NTN cell belongs to an intended area, UE behavior inside and outside the intended area might be different for UE power saving.  
Proposal 1: The intended service area information is not necessary when the whole cell belongs to an intended area.
[bookmark: _Hlk166025938]In the case that a portion of an NTN cell belongs to an intended area, in the last meeting, we left the question that whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended service area).
One potential NW implementation is to control the intended area by one or multiple beams covering the corresponding area. However, this may cause restriction to NW implementation and may not always possible. From NW perspective, it is possible that the intended area cannot be precisely covered by a set of beams, e.g., beams covering the edge of the current serving cell can also covers partial of a neighbor cell. 
It is also possible that the intended area is only a portion of a single beam coverage. Furthermore, beam coverage can be dynamically changed by NW beam management. Thus, controlling the intended broadcast service area purely by beam management and beam control may not work well. More general NW implementation should be considered.
Observation 2: Controlling the intended broadcast service area purely by beam management and beam control may not always work.
Proposal 2: RAN2 considers the general scenario that the broadcast transmission not only limited to the intended service area. 
From UE perspective, a UE not in the intended area but covered by a broadcast transmission does not need to decode the broadcast message for the sake of power saving, although the UE can receive the broadcast transmission anyway. Thus, to allow flexible intended area and UE power saving, it is beneficial to make the intended broadcast service area visible to UE.
[bookmark: _GoBack]Observation 3: For NTN broadcast service, it is beneficial to inform the intended area to UE.
Regarding how to signal a MBS broadcast service area, as mentioned in WID, the service area information is signaled in SIB to be received by all UE in an NTN cells, in order for UE in any RRC state to receive the intended MBS broadcast service. In the current MBS, SIB provides the MCCH monitoring information. UE monitors MCCH to get MBS broadcast service configuration included in MBSBroadcastConfiguration message in MCCH, and then monitors MTCH based on the configuration to receive the actual data. To avoid changes to MCCH and considering the applicability to broadcast service other than MBS, the intended area information can be included in system information. FFS which SIB or new SIB. 
Proposal 3: The intended service area information is included in system information. FFS which SIB or new SIB.
The intended area is modeled and signaled in a format of geographic area. In Rel-17, to support TN cell coverage information, different options of indicating TN cell coverage area were discussed. 
· The option of area center + area radius is simple with less overhead, more suitable in system information.
· The option of multiple points for a polygon shape is more precise with more overhead. 
Proposal 4: For the intended area, area center + area radius is supported in system information. 
As NTN UE is able to obtain it’s GNSS location, UE can determine whether it is located within the intended area. If yes, UE receives and decodes the broadcast transmission. If not, UE is not required to receive or decode the broadcast transmission, but restriction rules may not be needed for this case as it is unpreventable if such UE intended to decode the broadcast transmission. Whether UE outside the intended area receives/decodes the broadcast transmission can left to UE implementation.

Proposal 5: UE with a valid GNSS location determines whether it is located within the intended area. UE inside the intended area shall receive the broadcast transmission, UE outside the intended area can ignore the broadcast transmission up to UE implementation.
If the service area information is given in SIB, we need to discuss how to map between MBS broadcast service configured in MCCH and the intended service area given in SIB, considering the MBS broadcast service can be identified from different aspects (e.g., service ID, TMGI, session ID, G-RNTI, MRB, SSB, etc).
Proposal 6: RAN2 to discuss how to map between MBS broadcast service and the intended service area, considering MBS broadcast service can be identified from different aspects (e.g., service ID, TMGI, session ID, G-RNTI, MRB, SSB, etc).

Conclusion
In this contribution we discussed issues related to...
Observation 1: Currently, an MBS service area is identified by a cell list or a tracking area list in higher layer. In the case that the whole NTN cell belongs to an intended area, the existing MBS broadcast service can work without any NTN specific enhancement.
Observation 2: Controlling the intended broadcast service area purely by beam management and beam control may not always work.
Observation 3: For NTN broadcast service, it is beneficial to inform the intended area to UE.

Proposal 1: The intended service area information is not necessary when the whole cell belongs to an intended area.
Proposal 2: RAN2 considers the general scenario that the broadcast transmission not only limited to the intended service area.
Proposal 3: The intended service area information is included in system information. FFS which SIB or new SIB.
Proposal 4: For the intended area, area center + area radius is supported in system information.
Proposal 5: UE with a valid GNSS location determines whether it is located within the intended area. UE inside the intended area shall receive the broadcast transmission, UE outside the intended area can ignore the broadcast transmission up to UE implementation.
Proposal 6: RAN2 to discuss how to map between MBS broadcast service and the intended service area, considering MBS broadcast service can be identified from different aspects (e.g., service ID, TMGI, session ID, G-RNTI, MRB, SSB, etc).
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