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Introduction
      Multicast/broadcast service (MBS) feature provides an important add-value for NR NTN system, leveraging the large coverage area of NTN compared to TN for MBS deployment. During 3GPP RAN#102, a new Rel-19 satellite access related WID was approved [1] targeting enabling MBS features over NTN in the 5G specifications. The major focus this WID, is to enhancements NTN/MBS to address the scenario when intended service area of MBS broadcast is smaller than the coverage of an NTN cell or a satellite beam. The following objectives were agreed as part of] this WID:
1. Specify signaling of the intended service area of a broadcast service (e.g., MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signalling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signalling between CN and NG-RAN. [RAN3]
During last meeting the following agreements has been made on this regard:
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
This report discusses the signalling enhancements for controlling of MBS SIBs broadcasting over NTN focusing on the satellite beam/beams coverage, intended MBS broadcasting area and the possible system information block design for controlling MBS broadcasting over NTN.
Discussion
2.1 MBS Intended Service Area 
According to R18 NTN design, the configuration related to a User Equipment (UE) accessing via NTN access is provided or broadcasted via a system information block (SIB19). To prevent interference issues and guarantee that the UE accesses an authorized network, the UE’s location must be verified by the network before accessing unicast service data or PDU sessions via NTN access. On the other hand, in Rel-18 MBS, MBS broadcast configuration is provided on an MBS session basis from the core network to the radio access network (RAN) node.  Such configuration defines MBS service areas, which consist of tracking areas, regions, or cell groups that statically allocated by broadcasters or configured in the core network. The RAN node broadcasts based on the MBS service areas configuration provided by the core network, the MBS session to groups of UEs within the area (tracking area or cell) specified in NG interface via MBS system information blocks (SIBs). 
In case of MBS broadcasting over NTN network, the satellite beam/cell coverage at RAN level may span to cover a set containing multiple countries; whereas, the intended area for MBS broadcasting could be limited (as configured by broadcasters at the core network level) to only one or more countries or it could even limited to a specific region/regions within these countries on the ground (Figure 1) [2]. Therefore, it is hard to identify at RAN level which country or set of countries or regions within the countries under the satellite beam/cell coverage are the actual region intended for  MBS broadcasting, so as to enable or restrict the broadcasting of MBS related system information block to only this/these specific countries or regions. To address this, some signaling or assistance information can provided from NG-RAN to CN to assist on configuring or verifying the intended versus unintended area for MBS SIB broadcasting if it is decided that the intended area shall be configured at CN level [3].  The assistance information could be either an association between network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities and the geographical area formats describing the intended region for MBS broadcasting on the ground (e.g., circle or a polygon axis or reference location describing the intended region on the ground) or a satellite ephemeris information. Based on the above discussion we propose:
· Proposal 1: The enhancements for controlling of MBS SIBs broadcasting over NTN should take the intended MBS area as a key design objective. 
· Proposal 2: The intended MBS area can be configured either at RAN level or at CN level, RAN2 can align with RAN3 on this. 
· Proposal 3: If the intended area is to be configured at CN level, discuss exchanging of an assistance information from NG-RAN to CN to assist on configuring or verifying the intended versus unintended area for MBS SIB broadcasting. 
· Proposal 4:  The assistance information from NG-RAN to CN to assist on configuring or verifying the intended versus unintended area for MBS SIB broadcasting could be either : 
· Option1: A satellite ephemeris information.
· Option 2: An association between network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities and the geographical area formats describing the intended region for MBS broadcasting on the ground.


Figure 1: The MBS intended service area: 1) one or more countries covered by the satellite or 2) The MBS Intended Service Area is specific regions or cells within the country
Regarding MBS intended area during last meeting the following agreements has been made: 
Agreements:
1. The intended service area can cover the area of more than one NTN cells (or portions thereof)
2. 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)
3. 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 our view, the main objective of the WID is to control or prevent from broadcasting of MBS (SIB) to an unauthorized countries or regions, or country a region that is/are not intended for MBS service broadcasting as decided by the broadcaster in CN. Therefore, we think the discussion on MBS broadcast transmission over NTN access should be limited to the intended service area only (i.e. no transmission is suppose to happen outside of the intended serive area), asuming that broadasting system infromation carrying MBS configation is restricited outside the intended MBS service area, the transmission of MBS shall also be restricited to this area only. Base on this we propose:
· Proposal 5: Asuming that the WID is targetting to control broadasting the MBS SIB or MBS configation not to go beyond MBS intended service area, the transmission of MBS shall be limited to only the intended area for MBS service broadcasting within satellite cells/beams coverage.
   On the other hand, regarding the other information that can be signalled along with the area geographical area format, we see that even if we consider using circle like TN coverage or a polygon shapes to describe the geographical area formats of the intended MBS area on the ground,  there will be still something missing UE from UE perspective. Because in practical situation, for MBS service reception; an MBS configuration containing an association between MBS  service related identities such as the MBS session, service or TMGI IDs and network identities such as PLMN ID, tracking areas IDs, cell or cell group IDs where the service is broadcasted is provided as to UE. Therefore, to better describe the MBS intended area in case of MBS broadcasting over NTN; an association between the network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities, MBS service related identifiers such as MBS session id, TMGI or service ID and the geographical area formats (describing the intended region on the ground) can be signalled or used to describe the MBS intended area for a UE. Therefore, we propose: 
· Proposal 6: An association between the network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities and the geographical area formats (describing the intended region on the ground) is needed to fully describe the MBS intended area for a UE. 
· Proposal 7: Additional MBS service related information such as MBS session ID or TMGI or service ID can be also used to describe the intended MBS area along with MBS intended area format and the network identities information. 
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   During last meeting serval companies have proposed to discuss the issue of how to indicate or to provide the intended service area configuration to the user equipment (UE). Some companies suggested to extend the existing NTN (e.g., SIB19, SIB25). Others proposed to use existing MBS SIB (e.g., SIB 20, SIB21) for indicating or to providing the intended service area configuration. Whereas some others proposed to define a new MBS or NTN SIB for providing the MBS intended area service area configuration to UE details Table 1.
  In our view, because the WID intention is to control MBS broadcasting over NTN, we prefer to focus on impacting NTN related SIB. Therefore, we propose to study extending the existing NTN SIB such as SIB19 to carry MBS intended area configuration to UE. Along with MBS intended area configuration, an additional indication field could be to be used within NTN SIB to indicate to a UE whether the PLMNs identities tracking area or a cell or cell group identities are unverified or unverified for MBS SIB broadcasting. Such additional information could assist UE on avoiding initiating MBS broadcast configuration or MBS SIB acquisition procedures over the tracking areas or PLIM IDs or cell identities that are not verified for MBS broadcasting and safe some power.
· Proposal 8:  Because the WID intention is to control MBS broadcasting over NTN, we prefer to focus on NTN SIB and study extending the existing NTN SIB such as SIB19 to carry MBS intended area configuration to UE. 
·  Proposal 9:  Along with MBS intended area configuration, an additional indication field could be to be used within NTN SIB to indicate to a UE whether the PLMNs identities tracking area or a cell or cell group identities are unverified or unverified for MBS SIB broadcasting 
	




Companies

	Proposal

	
	New SIB Enhancement
	Reusing Existing SIB19, SIB20 or SIB21

	
	ETRI: Proposes defining a new system information to indicate the permitted/prohibited area of multicast and broadcast service via NR NTN.
Vivo: Proposes enhancements related to broadcast services, and introducing a new SIB for intended service area information.
Thales: Creates a new SIB for NTN to carry broadcast service area information.
LG: Introduces a new SIBxx containing the intended service area. Defines the intended service area as a polygon, with signalling format specified in TS 23.032.
	OPPO: Proposes reusing coverage area info from SB25 for NTN networks in the SIB.
ETRI : Suggests extending an existing SIB (e.g., SIB19 or SIB20) or defining a new one for broadcast service area details
Xiaomi: Introduces MBS service area in SIB20.
ITL: Includes MBS service area info in NTN-specific system information.
Huawei Considers including service area information in SIB20, SIB21, or MBSBroadcastConfiguration.
NTT Observes to avoid unnecessary SIB20 for UEs outside intended area. Assumes SIB1 indicates “intended service area.”
LG Reuses the structure of SIB25 for signalling the intended service area


        Table 1: Companies Views on System Information to Signal the Intended Area Configuration
Conclusion
In this contribution, we have discussed the signalling enhancements for controlling of MBS SIBs broadcasting over NTN focusing on the satellite beam/beams coverage and the intended MBS broadcasting area as a key objective. Based on the discussion we made following proposals:
· Proposal 1: The enhancements for controlling of MBS SIBs broadcasting over NTN should take the intended MBS area as a key design objective. 
· Proposal 2: The intended MBS area can be configured either at RAN level or at CN level, RAN2 can align with RAN3 on this. 
· Proposal 3: If the intended area is to be configured at CN level, discuss exchanging of an assistance information from NG-RAN to CN to assist on configuring or verifying the intended versus unintended area for MBS SIB broadcasting. 
· Proposal 4:  The assistance information from NG-RAN to CN to assist on configuring or verifying the intended versus unintended area for MBS SIB broadcasting could be either : 
· Option1: A satellite ephemeris information.
· Option 2: An association between network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities and the geographical area formats describing the intended region for MBS broadcasting on the ground.
· Proposal 5: Asuming that the WID is targetting to control broadasting the MBS SIB or MBS configation not to go beyond MBS intended service area, the transmission of MBS shall be limited to only the intended area for MBS service broadcasting within satellite cells/beams coverage.
· Proposal 6: An association between the network identities e.g., PLMN ID, tracking areas or satellite cells/beams identities and the geographical area formats (describing the intended region on the ground) is needed to fully describe the MBS intended area for a UE. 
· Proposal 7: Additional MBS service related information such as MBS session ID or TMGI or service ID can be also used to describe the intended MBS area along with MBS intended area format and the network identities information. 
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