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1. Introduction 
In RAN#125bis, following agreements were made on MBS broadcast service.
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 document, we provide details on information of MBS broadcast service area signaling and UE behavior.
2. Discussion 
Format of the MBS broadcast service area signaling
In the last meeting, it was also discussed whether beam level granularity can also be considered such as network implementation can handle the restriction of broadcast services in an area covered by a beam. The network may not transmit the MBS broadcast service in a beam which covers the area not intended for the broadcast service.
1. 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)
In our view, such solution alone is not practical as in most of the cases the beam size on earth surface would be large e.g., more than 50km. Then again such beam may cover large portion of area where service is intended and where service is not intended. Additionally specification change is needed to provide signaling information to UE in which beam the broadcast service is not provided as per WID objective.
In our view, such solution should be left to network implementation and from specification perspective we should try to define a simple solution that works in different deployment scenarios. Therefore, a geographical area information where broadcast service is intended for can be provided and it is up to network not to transmit the broadcast service in a beam which is out of the provided geographical area.
[bookmark: _Toc165802696][bookmark: _Toc165875057][bookmark: _Toc165886753][bookmark: _Toc166163521][bookmark: _Toc166170834]a geographical area information where broadcast service is intended for can be provided and it is up to network not to transmit the broadcast service in a beam whose coverage is out of the provided geographical area.
Similar to TN coverage area list, the geographical area list can also be provided as a list of reference locations and corresponding cell radius.
[bookmark: _Toc165802697][bookmark: _Toc165875058][bookmark: _Toc165886754][bookmark: _Toc166163522][bookmark: _Toc166170835]Similar to TN coverage area list, the geographical area list can also be provided as list of reference locations with corresponding cell radius.
In addition to geographical area information, UE would also need association of geographical area and intended MBS broadcast service. In our view, UE can already map the MBS broadcast frequency to the associated MBS service through USD or SIB21. It is to note that the UE needs to be aware of the frequency of the service it is interested in before it can receive the MBS broadcast service. The UE knows the interested frequency either from SIB21 or from USD. Therefore, it is sufficient just to map the provided geographical area to one or more MBS broadcast service frequency.
[bookmark: _Toc165875059][bookmark: _Toc165886755][bookmark: _Toc166163523][bookmark: _Toc166170836]The existing procedure (e.g., via SIB21 or USD) is already sufficient for UE to map Frequency and MBS broadcast service(s).
[bookmark: _Toc165802698][bookmark: _Toc165875060][bookmark: _Toc165886756][bookmark: _Toc166163524][bookmark: _Toc166170837]Each MBS broadcast service area in the list additionally includes one or more associated MBS broadcast frequencies.

UE behaviour 



Figure 1 Example of intended and not intended MBS broadcast service areas
NTN cell coverage can be very large and MBS broadcast via such cell means the MBS broadcast service is available in the whole area of the cell coverage. For some cases the intended service area is expected to be smaller than the coverage of a cell, for example, the beam covers multiple territories or countries, some enhancements may be needed to make UEs aware of the intended service area.
As enhancements, the objective in WID is following:
· Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
Currently SIB25 provides list of coverage areas where TN services are available. Here we have defined clearly what a UE is supposed to do with such information, i.e. UE can utilize such information to skip frequency measurement and save power. In the similar way, such list of geographical areas can be introduced. We may also need to clarify UE’s action i.e., how a UE is supposed to act upon receiving such information. For example, what are the actions for UE1 and UE2 in figure 1. A UE may move in and out of the intended service area without interruption on the MBS broadcast service reception. We cannot enforce an IDLE mode UE not to receive the service when out of the intended service area. It is just about UE prioritizing the frequency of interest when in the intended service area.
[bookmark: _Toc162536244][bookmark: _Toc162536483][bookmark: _Toc162551360][bookmark: _Toc162551389][bookmark: _Toc162552266][bookmark: _Toc162858918][bookmark: _Toc162869532][bookmark: _Toc163142665][bookmark: _Toc163142719][bookmark: _Toc165802699][bookmark: _Toc165875061][bookmark: _Toc165886757][bookmark: _Toc166163525][bookmark: _Toc166170838]Confirm that UE outside of broadcast service area may be able to get the service, i.e. RAN2 will not work on solution to restrict the access to the MBS broadcast outside of intended broadcast service area.
In TS 38.304, following behavior is specified for selection MBS frequency.
	If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session as specified in TS 38.300 [2] as long as the two following conditions are fulfilled:
1)	SIB1 scheduling information of the cell reselected by the UE due to frequency prioritization for MBS contains SIB20;
2)	Either:
-	One or more MBS FSAI(s) of that frequency is indicated in SIB21 of the serving cell and the same MBS FSAI(s) is also indicated for this MBS broadcast service in MBS User Service Description (USD) as specified in TS 26.346 [20], or
-	SIB21 is not provided in the serving cell and that frequency is included in the USD of this service, or
-	SIB21 is provided in the serving cell but does not provide the frequency mapping for the concerned service, and that frequency is included in the USD of this service.
NOTE 0g: It is up to UE implementation which frequency to select, when the USD provides multiple frequencies for the service the UE is interested in.
If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service, the UE may consider cell reselection candidate frequencies at which it cannot receive the MBS broadcast service to be of the lowest priority during the MBS broadcast session as specified in TS 38.300 [2], as long as SIB1 scheduling information of the cell contains SIB20 on the MBS frequency which the UE monitors and as long as the condition



Similarly, the additional criteria based on location can be added for the MBS broadcast capable UE that is receiving or interested to receive an MBS broadcast service(s) to prioritize MBS service frequency during cell reselection evaluation process. For example, when USD provides multiple frequencies for the service the UE is interested in, currently it is up to UE to select one of the frequencies. Now with association of service geographical area information, it is easier for UE to decide which frequency to select.
[bookmark: _Toc165802700][bookmark: _Toc165875062][bookmark: _Toc165886758][bookmark: _Toc166163526][bookmark: _Toc166170839]For cell reselection evaluation, UE may prioritize the frequency if the UE is in the geographical Area associated with the frequency and UE is interested in or receiving the MBS service in that frequency.
Signaling of MBS broadcast service area
	[bookmark: _Toc156130288]–	SIB25
SIB25 contains TN coverage information to assist neighbour cell measurements for the UEs in an NTN cell.
SIB25 information element
-- ASN1START
-- TAG-SIB25-START

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)
}

-- TAG-SIB25-STOP
-- ASN1STOP




Similar to the list of TN coverage areas in SIB25, the list of MBS broadcast service areas can be broadcast. It may be possible to broadcast just a list of areas where the MBS broadcast service is not intended. For this the existing SIB25 can be extended, or a new SIB can be introduced. It is also possible to extend the existing SIB21 as it provides the information for service continuity such as neighbor frequency information.
[bookmark: _Toc162536245][bookmark: _Toc162536484][bookmark: _Toc162551361][bookmark: _Toc162551390][bookmark: _Toc162552267][bookmark: _Toc162858919][bookmark: _Toc162869533][bookmark: _Toc163142666][bookmark: _Toc163142720][bookmark: _Toc165802701][bookmark: _Toc165875063][bookmark: _Toc165886759][bookmark: _Toc166163527][bookmark: _Toc166170840]Discuss whether to extend existing SIBs such as SIB21 and SIB25 or introduce new SIB for broadcasting MBS broadcast service area. 
3. Conclusion
Following proposals are made.
Observation 1.	a geographical area information where broadcast service is intended for can be provided and it is up to network not to transmit the broadcast service in a beam whose coverage is out of the provided geographical area.
Proposal 1	Similar to TN coverage area list, the geographical area list can also be provided as list of reference locations with corresponding cell radius.
Observation 2.	The existing procedure (e.g., via SIB21 or USD) is already sufficient for UE to map Frequency and MBS broadcast service(s).
Proposal 2	Each MBS broadcast service area in the list additionally includes one or more associated MBS broadcast frequencies.
Proposal 3	Confirm that UE outside of broadcast service area may be able to get the service, i.e. RAN2 will not work on solution to restrict the access to the MBS broadcast outside of intended broadcast service area.
Proposal 4	For cell reselection evaluation, UE may prioritize the frequency if the UE is in the geographical Area associated with the frequency and UE is interested in or receiving the MBS service in that frequency.
Proposal 5	Discuss whether to extend existing SIBs such as SIB21 and SIB25 or introduce new SIB for broadcasting MBS broadcast service area.
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