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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]
This report discusses the signalling enhancements for controlling of MBS SIBs broadcasting over NTN focusing on the signalling between CN and NG-RAN.
Discussion
     According to the current 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 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 via system information blocks (SIBs). 
[bookmark: _GoBack] In case of MBS broadcasting over NTN network, the configuration of NTN satellite beam coverage at the RAN level may span to cover multiple countries or multiple areas within a country (Figure 1). However, the actual MBS intended service area, as configured by broadcasters at the core network level, could be limited to specific countries or regions within the coverage of the satellite beam/beams [2]. In our views, the necessary MBS broadcasting control signalling enhancement between CN and NG-RAN should focus on assisting the NG-RAN node in identifying the actual geographical region within the satellite beam (NTN SIB broadcast area) intended for MBS RAN. This will guarantee optimal control of broadcasting the MBS system information block over NTN satellite coverage, in accordance with the WID objective requirements. Additionally, since the WID aims also at making terrestrial MBS features equally available for both terrestrial networks (TN) and NR NTN, the signalling enhancement should also take this into account the issue of handling the coexistence of TN and NTN while controlling the MBS broadcasting. 


Figure 1: The MBS intended service area includes: 1) one or more countries covered by the satellite or 2) The MBS Intended Service Area is specific regions or cells within the country
Based on the above discussion, it would be beneficial from RAN3 perspective to discuss exchanging of the following signalling and indications between CN and NG-RAN to assist on MBS broadcasting control over NTN satellite access:  
1  An indication form CN to NG-RAN indicating a transmission mode of MBS broadcast service (e.g., indicate whether an MBS service or TMGI is to be delivered over TN or NTN access) along with legacy MBS service area configuration. Such an indication can to address the issue of handling of TN and NTN coexistence while controlling the MBS broadcasting.
2 A signalling and indication from NG-RAN to CN  about the verified and/or unverified NTN cells, cell groups, RAN/tracking areas or PLMN identities for MBS broadcasting NG-RAN level. Such an indication can help on assisting CN to establish appropriate MBS DL Tunnel between verified MBS NTN cells and MBS UPF for MBS broadcasting.  
The detailed signalling and indications between CN and NG-RAN to assist for MBS SIB broadcasting control are given below: (Figure 2):
1. The AMF sends an N2 MBS Session Resource Setup Request/modification message to NG-RAN. This message specifies whether an MBS service/session or TMGI should be delivered over TN or NTN access. Additionally, it includes the legacy MBS e area configuration, which consists of the actual PLMN ID, tracking area, and cell identities intended for MBS broadcast as configured by broadcasters.
2. NG-RAN performs, based on satellite ephemeris information, a mapping of coverage areas of the satellite beam on the ground into tracking areas, cells, cell groups, or PLMN identities. It then verifies these mapped coverage areas against the legacy tracking areas, cells, cell groups, or PLMN identities provided in the legacy MBS service configuration from the AMF.
3. NG-RAN enables broadcasting of MBS SIB over the verified NTN, tracking areas, cells, cell groups, and PLMN identities, while restricting broadcasting of MBS SIB over the unverified NTN tracking areas, cells, cell groups, and PLMN Identities under NTN SIB/beam coverage.
4. NG-RAN reports to the AMF over N2 MBS Session Resource Setup Response the N3mb DL Tunnel information associated with verified NTN cells, cell groups, RAN/tracking areas, and PLMN identities for MBS broadcasting at the NG-RAN level (i.e., MBS media stream delivery).
5. The AMF forwards over N4mb/N4 signalling, such as a Session MBS Modification, indicating the N3DL Tunnel information of verified cells associated with the SMF. The SMF instructs the UPF to establish the associated tunnel for MBS delivery.
6. NG-RAN transfers the MBS media stream received from the UPF over the tunnel associated with the verified cells, cell groups, tracking areas, PLMN identities, or country codes, according to the configuration given in step 3, toward the UEs.



Figure 2: The Detailed Signalling for MBS SIB Broadcasting Control 
[bookmark: OLE_LINK65][bookmark: OLE_LINK66]Based on the above discussion, we kindly ask RAN3 to discuss the following signalling and indications between CN and NG-RAN to assist on enabling MBS broadcasting control over satellite access: 
· Proposal 1: Discuss exchanging of signalling and indications between CN and NG-RAN to address the issues of controlling MBS broadcasting over NTN access and while handling the coexistence of TN and NTN MBS broadcasting at the same time. 
· Proposal 2: Discuss exchanging of signalling and indications between NG-RAN to CN about the verified and/or unverified NTN cells, cell groups, RAN/tracking areas or PLMN identities for MBS broadcasting at NG-RAN level. 
Conclusion
   In this contribution, we have discussed the signalling enhancements necessary for controlling of MBS SIBs broadcasting over NTN focusing on the signalling between CN and NG-RAN. Based on the discussion we proposed to discuss the following proposals:
· Proposal 1: Discuss exchanging of signalling and indications between CN and NG-RAN to address the issues of controlling MBS broadcasting over NTN access and while handling the coexistence of TN and NTN MBS broadcasting at the same time. 
· Proposal 2: Discuss exchanging of signalling and indications between NG-RAN to CN about the verified and/or unverified NTN cells, cell groups, RAN/tracking areas or PLMN identities for MBS broadcasting at NG-RAN level. 
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