3GPP TSG-RAN WG2 Meeting #125bis	R2-2402695
Changsha, China,  April 15th – 19th, 2024

Agenda Item:	8.8.4
Source:	HONOR
Title: 	Discussion on the support of broadcast service
Document for:	Discussion and Decision
1	Introduction
[bookmark: _Hlk134451243]As stated in the justification, MBS feature provides an important add-value for NR NTN system since the satellite footprint covers a larger area than TN system. To combine the broadcast service and the NTN system, some enhancements need to be done considering the relationship between the intended service area and the coverage area of the NTN Uu cell. In RAN meetings, the following WID [1] objective related to broadcast service is agreed:
	3. 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]



To provide the broadcast service via NTN, a new mechanism needs to be introduced to indicate the service area. In this contribution, we discuss the general procedure of the mechanism for intended service area.
2 Discussion
Multicast/broadcast service (MBS) is introduced in 5G to provide efficient delivery of broadcast and multicast services to one or multiple UEs. MBS service could be either broadcast or multicast. For broadcast communication service, the same service and the same specific content data are provided simultaneously to all UEs in a geographical area. Besides MBS service, public warning systems (PWS) is another service that requires the area-available delivery. Considering the large coverage of the Uu cell in the NTN, the services provided by broadcast transmission may be only intended to a limited area within the cell.
Thus, services provided by broadcast/multicast transmission all need the mechanism to clarify the intended service area. 
Proposal 1: RAN2 to confirm that the intended service area mechanism is applicable to broadcast services in NTN (e.g., MBMS broadcast service and PWS service).
Based on the current procedure, the service area is zoned based on the coverage of the Uu Cell. That is, the cell supporting the kind of service would broadcast the related date, the UE is available to this broadcast service only if it could receive these broadcast data from any cell. The service area is comprised of multiple cells within the supporting cell list. However, this is not the case in NTN. In NTN, the main use case or application scenario is that the service should not be provided across the countries or only be valid in a limited area. The area of the Uu cell is too big in the NTN network. That is, the coverage of cell, i.e., the availability of service, is no longer the key basis for the area division. Thus, the division of service areas should be based on the geographical characteristics. The mapping between the intended area and geographical areas is up to operator’s policy or the up to the implementation of the service supplier. In the previous study in RAN3, the mapped cell ID is introduced to indicate different geographical areas. This is not applicable to the broadcast service in NTN. Thus, a new area division need to be specified and the format is for further study.
Proposal 2: Introduce a new area division for the intended service area in NTN. 
[bookmark: _Hlk163043113]Based on the current MBS procedure, a UE can receive a broadcast communication service in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state. For now, the PWS is supported by NR connected to 5GC by means of system information broadcast capability. What is more, a UE not registered to the CN even could receive some kind of service via broadcast. In conclusion, it is scarcely possible for the NW to limit the reception of the UE. Besides, NW is only aware of the coarse location of the UE in RRC_IDLE, RRC_INACTIVE state. The RRC_IDLE/RRC_INACTIVE UE could reselect the camping cell within the preconfigured tracking area/RNA and only triggers the registration update when the new camped cell does not belong to the tracking area/RNA. The NW was not sure which RRC_IDLE/RRC_INACTIVE UE is not supposed to receive the broadcast service. One potential solution is to provide the intended service area to the UE and the UE verified the service availability based on its location. 
Proposal 3: The intended service area could be provided to UE to verify the service availability based on its own location.
As mentioned in the WID, system information is naturally the signaling employed for broadcasting to UEs in all RRC states. SIB1 is one of the Minimum System Information (MSI) and defines scheduling of other system information blocks. To have the intended service area related information in the SIB1 could notice the UE about whether it needs to receive the following-up SIBs or other broadcast transmission. Take the identified broadcast services into consideration. Other SIBs which is related to broadcast service also can be employed to carry the intended service area information. For MBS broadcast, the related system information blocks are SIB 20 which contains MCCH configuration and SIB 21 which contains information related to service continuity for MBS broadcast reception. For PWS, the related system information blocks are SIB6 which contains an ETWS primary notification, SIB7 which contains an ETWS secondary notification and SIB8 which contains a CMAS warning notification. 
Proposal 4: The intended service area related information could be provided to UE via system information, and the specific SIB(s) could be:
A. SIB1;
B. SIBs related to broadcast service (e.g., SIB 20/21 for MBS and SIB6/7/8 for PWS).
Based on the two solutions of delivery above, different formats of the intended service area related information could be employed. For the solution A, SIB1 as one of the MSI has limited room for newly-added information. Thus, the light-weighted format is preferred for solution A. For solution B, the intended service area related information could be sent along with the broadcast service data or broadcast related configurations. Thus, the content of the could be 
Proposal 5: The intended service area could be provided to UE in the format of explicit geographical area or index associated to the pre-configured geographical area list. 

3	Conclusions
In this contribution, we discussed the issues related to intended service area in NTN. Based on the  discussion, the following observation and proposals are concluded:
Proposal 1: RAN2 to confirm that the intended service area mechanism is applicable to broadcast services in NTN (e.g., MBMS broadcast service and PWS service).
Proposal 2: Introduce a new area division for the intended service area in NTN.
Proposal 3: The intended service area could be provided to UE to verify the service availability based on its own location.
Proposal 4: The intended service area related information could be provided to UE via system information, and the specific SIB(s) could be:
(1) SIB1;
(2) SIBs related to broadcast service (e.g., SIB 20/21 for MBS and SIB6/7/8 for PWS).
Proposal 5: The intended service area could be provided to UE in the format of explicit geographical area or index associated to the pre-configured geographical area list. 
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