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1	Introduction
In December 2023 RAN has approved a Rel-19 work item (WI) aimed at defining Phase 3 enhancements to Non-Terrestrial Networks (NTN). There was a minor revision of the WID at RAN#103. Among the objectives captured in the WID [1] the following can be found:
	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 paper we present our initial thoughts on what is to be addressed for this Rel-19 objective in RAN2.
2	Discussion
2.1	Service area – sub-cell or per entire cell
First aspect to consider while addressing this objective in Rel-19 is how large the service area could be. The simplest approach would be to conclude a single cell is the smallest possible area which maps to broadcast service area. Obviously, one MBS area can also stretch over multiple cells.
Observation 1: In the simplest approach the MBS service area can be equal to NTN cell footprint.
However, especially in case of GEO (GSO) satellites the footprint could be very large, e.g. spanning over 200 kilometres so hard to imagine there could be an MBS service area which needs to be that large. 
Observation 2: The footprint of GEO satellites could stretch over hundreds of kilometres which is likely much larger than any MBS service area needs to be. 
RAN2 needs to decide if the issue described in Observation 2 is a valid concern. Namely, if the fact that MBS service area is larger than intended area where MBS should be available should be addressed somehow. 
Proposal 1: RAN2 is asked to decide if it is problematic when MBS service area is larger than intended area where MBS should be available.
If the conclusion in RAN2 is that a smaller than cell-level MBS service area needs to be supported, then RAN2 has a plethora of solutions already available. For example, as a part of NTN enhancements in Release 18, 3GPP defined the support for terrestrial network (TN) coverage area signalling. A new system information block (SIB25) conveys the following information elements (IEs) [2]:
	CoverageAreaInfo-r18 ::=       SEQUENCE {
    tn-AreaId-r18                  TN-AreaId-r18,
    tn-ReferenceLocation-r18       ReferenceLocation-r17,
    tn-DistanceRadius-r18          INTEGER(0..65536)
}



TN coverage area is described using a reference location and the radius. Together they constitute a circular area with a centre defined by the referenceLocation IE. In our understanding, if MBS service areas do not require a signalling that would reflect their irregular shapes (i.e. other than a circle) then a similar signalling framework could be used in NTN cells.
Proposal 2: RAN2 considers if a similar signalling framework as defined for CoverageAreaInfo in SIB25 can be used for reflecting the MBS service area. 
2.2	Supporting MBS in Earth-moving case
A new problem for MBS signalling is obviously the fact satellites in NTN system are in continuous motion. Thus, for example in EMC the footprint will be continuously moving, and particular satellite will be able to provide MBS just temporarily in certain area.
Observation 3: MBS service will be provided by certain satellite only during limited period (i.e. when satellite’s footprint overlaps with the MBS area). 
Thus, cell identifiers associated with the MBS service area will change over time. 
Observation 4: MBS service area provided by NTN will be covered by cells whose identifiers change over time. 
On the other hand, current MBS framework was designed considering earth-fixed cells without moving gNBs. For example, a broadcast session that is initiated from an application function is forwarded to the gNBs in the MBS service area. More specifically, AMF picks the gNBs that reside in the service area of the MBS session and sends Broadcast Setup Request only to those gNBs. 
Observation 5: In legacy MBS design AMF selects gNBs that are located in the service area corresponding to MBS session.
However, currently there is no mechanism for moving cells, e.g., a gNB coming into an MBS service area cannot dynamically receive/release Broadcast Session. If RAN2 agrees there is a need to support such scenario, we shall also let RAN3 know there is a need to define a corresponding network signalling. 
Proposal 3: If RAN2 supports MBS via EMC in NTN, RAN2 sends the LS to RAN3 asking this WG to define corresponding NW signalling. 
2.3	SIB or MCCH messages for signalling
According to the MBS description in [2], the MBS configuration information is carried on MCCH logical channel. It comprises the information on the MBS broadcast sessions that are provided, related scheduling information and it can also contain the list of neighbour cells where the same broadcast MBS services are provided.
Observation 6: MCCH provides the list of MBS broadcast sessions, scheduling information and the list of neighbours with the same MBS services.
One of the Rel-19 NTN questions that remain is where a corresponding information is to be provided for NTN cells supporting MBS. For example, if intended service area information is provided in SIBs, then we need a separate list of provided broadcast sessions in the cell, although the list already exists in the MCCH. Another approach could be providing the intended service area for each broadcast sessions in the MCCH in the same order.
Proposal 4: RAN2 discusses how/whether to split the MBS related information (such as list of MBS sessions, scheduling information, etc.) between SIB and MCCH.
3	Conclusion
In this document the following observations and proposals have been made:
Observation 1: In the simplest approach the MBS service area can be equal to NTN cell footprint.
Observation 2: The footprint of GEO satellites could stretch over hundreds of kilometres which is likely much larger than any MBS service area needs to be. 
Proposal 1: RAN2 is asked to decide if it is problematic when MBS service area is larger than intended area where MBS should be available.
Proposal 2: RAN2 considers if a similar signalling framework as defined for CoverageAreaInfo in SIB25 can be used for reflecting the MBS service area. 
Observation 3: MBS service will be provided by certain satellite only during limited period (i.e. when satellite’s footprint overlaps with the MBS area). 
Observation 4: MBS service area provided by NTN will be covered by cells whose identifiers change over time. 
Observation 5: In legacy MBS design AMF selects gNBs that are located in the service area corresponding to MBS session.
Proposal 3: If RAN2 supports MBS via EMC in NTN, RAN2 sends the LS to RAN3 asking this WG to define corresponding NW signalling. 
Observation 6: MCCH provides the list of MBS broadcast sessions, scheduling information and the list of neighbours with the same MBS services.
Proposal 4: RAN2 discusses how/whether to split the MBS related information (such as list of MBS sessions, scheduling information, etc.) between SIB and MCCH.
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