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Introduction
According to the R19 NR NTN WID[1] scope, RAN2 needs to consider how to support the intended service area for a broadcast service via NR NTN.
 (
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 discuss the potential issues for MBS broadcast/multicast services in NR NTN.
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2.1  General
Currently MBS Broadcast/Multicast services are scheduled by MCCH which is scheduled by SIB, but the following issues may arise when this mechanism is applied to NTN mechanisms.
· The large footprints of NTN-gNB makes it difficult to provide services limited to certain areas of the Cell.
· Since NTN cells are not earth fixed in some cases,  the current MBS mechanisms may not be suitable for NTN.
2.2 Potential Issues
In order to provide a service to a UE in a specific area within an NTN-gNB cell, that the UE should also be informed of the area where the service is available to be received.
The current specification provides broadcast and multicast session information in MCCH messages. The following specification[2]  is MCCH-message for setting MBS broadcast session information.
	MCCH-Message-r17 ::= SEQUENCE {
    message              MCCH-MessageType-r17
}

MCCH-MessageType-r17 ::= CHOICE {
    c1                       CHOICE {
        mbsBroadcastConfiguration-r17     MBSBroadcastConfiguration-r17,
        spare1                            NULL
    },
    messageClassExtension   SEQUENCE {}
}
-- TAG-MCCH-MESSAGE-STOP

-- TAG-MBSBROADCASTCONFIGURATION-START
MBSBroadcastConfiguration-r17 ::= SEQUENCE {
    criticalExtensions                CHOICE {
        mbsBroadcastConfiguration-r17     MBSBroadcastConfiguration-r17-IEs,
        criticalExtensionsFuture          SEQUENCE {}
    }
}

MBSBroadcastConfiguration-r17-IEs ::= SEQUENCE {
    mbs-SessionInfoList-r17               MBS-SessionInfoList-r17                                              OPTIONAL,   -- Need R
    mbs-NeighbourCellList-r17             MBS-NeighbourCellList-r17                                            OPTIONAL,   -- Need S
    drx-ConfigPTM-List-r17                SEQUENCE (SIZE (1..maxNrofDRX-ConfigPTM-r17)) OF DRX-ConfigPTM-r17   OPTIONAL,   -- Need R
    pdsch-ConfigMTCH-r17                  PDSCH-ConfigBroadcast-r17                                            OPTIONAL,   -- Need S
    mtch-SSB-MappingWindowList-r17        MTCH-SSB-MappingWindowList-r17                                       OPTIONAL,   -- Need R
    lateNonCriticalExtension              OCTET STRING                                                         OPTIONAL,
    nonCriticalExtension                  SEQUENCE {}                                                          OPTIONAL
}



The following two possibilities need to be considered in order to link Area information and MBS multicast/broadcast session information. 
· Alt 1: Each service area is linked to MCCH information
· Alt 2: Each service area is linked to session information

In the Alt 1 case, if the service is provided in plural areas, same information needs to be informed separately, which has an inefficient structure. For example, fig.1 shows the case where the same service is provided in different countries, with each Country A and Country B is belonging in different MBS service areas. In this case, the Alt 1 method requires separate MCCHs to be transmitted, such as MCCH1 and MCCH2. 

Fig1. Separate scheduling image for overlapped session and each area.

Since Alt 2 is based on the concept that area information is linked to each session, one MCCH is broadcasted and each session is linked to one or plural areas. This may enable efficient broadcasting of session information.
Proposal 1: RAN2 considers how to link MBS service information and area information.
· Alt 1: Each service area is linked to MCCH information
· Alt 2: Each service area is linked to session information

In Rel19 WID [1], in the NTN-gNB MBS broadcast, it is indicated that SIB would include information about service areas, so RAN2 needs to consider what kind of area information is preferable to use.
One alternative is that area information is based on information obtained through the support of TN-gNBs (e.g. Tracking Area Code/TAC), i.e. relative location information dependent on the TN-gNB, and the other alternative is to use geographical location information which does not depend on the TN coverage. 
In order to receive MBS broadcast services during an NTN connection, since MBS service should be provided for the non TN coverage area, the service area information used in the NTN MBS should be geographical location information.
Observation1: Non geographical location information (e.g. TAC broadcasted by TN-gNB) and geographical location information can be considered to use for service area information.
Proposal 2: geographical location information should be used for the service area information.
As for geographical location information, in previous discussions [3] for TN service areas in Rel18, several methods of area information notification were considered.
	1.	The cell center and cell radius of TN neighbour cells, or in other terms, the reference location and a distance threshold of TN neighbour cells
2.	The boundary line between TN area and NTN area
[bookmark: _Hlk118397874]3.	For quasi-earth fixed cells, TN coverage is described by a distance range from the cell center and an angle range based on a reference direction
4.	An indication could be included in system information to indicate NTN cell’s coverage overlaps with terrestrial TN cell’s coverage
5.	NTN cell can be divided to several virtual areas based on certain criteria. The virtual areas and the corresponding TN frequency information are broadcast as assistance information to help UE perform more accurate TN measurements.
6.	Introduce a parameter using the polygon shape captured in TS 23.032 to describe the coverage area of a TN neighbour cell.



Currently, SIB25 contains TN coverage information to assist neighbour cell measurements for the UEs in an NTN cell.
	SIB25-r18 ::=                  SEQUENCE {
    coverageAreaInfoList-r18       CoverageAreaInfoList-r18         OPTIONAL,  -- Need R
    lateNonCriticalExtension       OCTET STRING                     OPTIONAL,
    ...
}
CoverageAreaInfoList-r18 ::=   SEQUENCE (SIZE (1..maxTN-AreaInfo-r18)) OF CoverageAreaInfo-r18
CoverageAreaInfo-r18 ::=       SEQUENCE {
    tn-AreaId-r18                  TN-AreaId-r18,
    tn-ReferenceLocation-r18       ReferenceLocation-r17,
    tn-DistanceRadius-r18          INTEGER(0..65536)
}



Using the structure of TN coverage information as a baseline, RAN2 should analyse whether this structure can achieve the purpose to inform MBS service area information from the viewpoint of signalling overhead,  and required accuracy.
Proposal 3:  RAN2 should consider how to inform the UE about the area information. 
Conclusion
This paper discusses some issues on MBS broadcast service for very large footprint of NTN-gNB, based on the discussion following proposals are provided:

Proposal 1: RAN2 considers how to link MBS service information and area information.
· Alt 1: Each service area is linked to MCCH information
· Alt 2: Each service area is linked to session information
Observation1: Non geographical location information (e.g. TAC broadcasted by TN-gNB) and geographical location information can be considered to use for service area information.
Proposal 2: geographical location information should be used for the service area information.
Proposal 3:  RAN2 should consider how to inform the UE about the area information. 
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