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Introduction
According to the Agreements in RAN2#125bis meeting [1], RAN2 agreed to consider how to support the intended service area for a broadcast service via NR NTN. The related agreements are as below: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 discuss the potential issues for MBS broadcast/multicast services in NR NTN.
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2.1	Issue on MBS transmission limited to the intended service area
We think it may be possible to avoid the transmission of MBS outside the intended service area by controlling the transmission on a beam-by-beam basis, as discussed at the last meeting. 
However, if one Beam is resized to fit the intended service area, i.e. MBS transmission is operated by dedicated beam, the operation of all Beams on one satellite that are not used for MBS may also be affected. For example, the beam size and direction may have to be adjusted to include areas that are no longer covered by the MBS dedicated beam. In this case, coordination between beams to avoid an interference should be considered carefully. In addition, this affects negative impacts for other services which are not related to the specific area. Therefore, we think the solution the broadcast transmission is limited to the intended service area only is not suitable.
Proposal 1: Beam-level broadcast transmission solution for intended service area is not suitable.
2.2	How to link MCCH or SIB to area information.
Intended service are information, which is not controlled on a per-beam basis and defined by some means, must be linked to either MCCH information for scheduling MBS sessions or SIBs for scheduling MCCH information.
In the current specification [2], broadcast and multicast session information are provided by MCCH messages. The following 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 alternatives can be considered in order to link MBS multicast/broadcast session information with Area information. 
· Alt 1: Each service area is linked to each MCCH (i.e. multiple MCCH may be exists for each service area)
· Alt 2: Each service area is linked to each sessions

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. 
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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 2: RAN2 considers how to link MBS service information and area information.
· Alt 1: Each service area is linked to each MCCH
· Alt 2: Each service area is linked to each sessions
2.3	How to define area information description
The specification describes a method of defining a geographical information called Universal Geographical Area Description as below [3], which can be considered as a baseline. The intention is to incorporate a number of different shapes, that can be chosen according to need.
-	Ellipsoid Point;
-	Ellipsoid point with uncertainty circle;
-	Ellipsoid point with uncertainty ellipse;
-	Polygon;
-	Ellipsoid point with altitude;
-	Ellipsoid point with altitude and uncertainty ellipsoid;
-	Ellipsoid Arc;
-	High Accuracy Ellipsoid point with uncertainty ellipse;
-	High Accuracy Ellipsoid point with scalable uncertainty ellipse;
-	High Accuracy Ellipsoid point with altitude and uncertainty ellipsoid;
-	High Accuracy Ellipsoid point with altitude and scalable uncertainty ellipsoid.

It is necessary to consider how much accuracy is required to indicate an intended service area, and the following directions are possible.
Dir1 : Targeting static area information that is invariant. (e.g. boundary, etc)
Dir2 : Targeting flexible area information that is dependent on MBS service.
Observation 1 : The direction of choice for describing area information should be considered whether the target is static or flexible.
In Direction 1, NW does not need to update the area information frequently, so it is not necessary for the UE to acquire it dynamically. In this case, it is sufficient if the area information is known by notification by upper layer messages or pre-configuration, so it is not so critical if the size of information becomes large to express the area information to be described accurately as high as possible.
Observation 2 : Size of information has less impacts if RAN2 support targeting static area information. 
In the case of Direction 2, the UE has to keep tracking of the area information dynamically, as it may change over time. For this purpose, it is appropriate for the NW to constantly indicate (broadcast) the latest area information, but describing the area information with a high accuracy may result in a lack of resources for transmission.  Therefore, it is necessary to reduce the information size with keeping a required acculacy when proceeding with the study in the Direction 2.
Observation 3 : To indicate the area information dynamically, signaling overhead will be increased.
Observation 4 : If RAN2 supports targeting flexible area information, to reduce the signaling overhead, accuracy may need to be discarded .
A potential issue in this case is where the physical and geographical area information expressed as the intended service area includes outside of the actual assumed area and the UE is located on this outside area (e.g. Fig2). RAN2 should discuss if UE is allowed to receive MBS sessions in this outside area or some additional solutions to prevent receiving MBS sessions can be considered.
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Fig2. Receiving session information transmitted to inside of service area for a country, but UE is outside boundary
Proposal 3 : RAN2 confirms the definition of intended area information as below
Dir1 : Targeting static area information that is invariant. (e.g. boundary, etc)
Dir2 : Targeting flexible area information that is dependent on MBS service.
Proposal 4 : RAN2 can explore additional ways to deal with a case where the area indicated by area information includes outside of the actual service area and UE is located on this area, if Direction 2 is considered.
Conclusion
Proposal 1: Beam-level broadcast transmission solution for intended service area is not suitable.
Proposal 2: RAN2 considers how to link MBS service information and area information.
· Alt 1: Each service area is linked to each MCCH
· Alt 2: Each service area is linked to each sessions
Observation 1 : The direction of choice for describing area information should be considered whether the target is static or flexible.
Observation 2 : Size of information has less impacts if RAN2 support targeting static area information. 
Observation 3 : To indicate the area information dynamically, signaling overhead will be increased.
Observation 4 : If RAN2 supporttargeting flexible area information, to reduce the signaling overhead, accuracy may need to be discarded.
Proposal 3 : RAN2 confirms the definition of intended area information as below
Dir1 : Targeting static area information that is invariant. (e.g. boundary, etc)
Dir2 : Targeting flexible area information that is dependent on MBS service.
Proposal 4 : RAN2 can explore additional ways to deal with a case where the area indicated by area information includes outside of the actual service area and UE is located on this area, if Direction 2 is considered.
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