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	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]


Above objective has been approved in [1], which is to allow provide assisting information for broadcast service management with a finer granularity than cell. This contribution intends to discuss applicable use case, potential solutions as well as limitation in current specs. 
Discussion
Applicable broadcast service type
First issue needs to be clarified is the applicable use cases considered in the scope. Currently, there are two type of broadcast service specified in NR, which includes broadcast service of MBS service, another is broadcast service provided in PWS (e.g., ETWS, CMAS). The two broadcast services may have different service requirement, on the accuracy of service area information provided, on the latency for UE to acquire the broadcast service, which may impact the detailed solution to be considered. Therefore RAN2 first needs to discuss which types of broadcast service are considered in this objective. 
Observation 1: There are two type of broadcast service specified in NR (i.e., broadcast service of MBS service and PWS), which have different service requirements on the accuracy of service area and latency, and may impact the detailed solution to be considered.
In our understanding the main limitation in NTN to support broadcast service is that the smallest unit to provide broadcast service is NTN cell, while the NTN cell may cover extensive geo-pghraphical coverage, even crossing countries boundaries. To provide assisting information relevant to the broadcast area could guide UE to select a proper broadcast service that is intended for the UEs within the broadcast service, which is beneficial for power consumption at UE’s side. 

Such gain could be valid at least for the broadcast of MBS service, since NW could simultaneously provide multiple MSB services within one cell in different frequencies, for different purpose, serving client on different areas. With detailed service area information, UE can be guided to only receives the interested MBS service that is for its location. 

Observation 2: To provide assisting information relevant to the broadcast area could guide UE to select a proper broadcast service that is intended for the UEs within the broadcast service, which is beneficial for at least MBS broadcast service for MBS session selection. 
However, for PWS the situation may be a bit different. Since the PWS is for warning message delivery for public warning purpose, some of the message message may be delay critical, e.g., ETWS notification. In such case, introducing additional fencing mechanism for filter the message may cause additional delay in providing such information(e.g., when the assisting information is not provided together with the PWS message). Also, it is noticed for some of the PWS service,e.g, (only CMAS notification, not ETWS), it is already possible to provide location coordinates within the message for UE to decide whether to trigger alert or pop up message. 
Therefore whether to consider support service area delivery for PWS may requires further discussion, consulting other WGs (e.g., SA1 and CT1) maybe needed, on whether additional delays are acceptable, or whether some of existing mechanism(location coordinates in CMAS) can be extended to ETWS for this purpose. 
Observation 3: Provide additional location information for PWS message might introduce additional delays when they are provided in different message, which may need to consult with SA1 to see if it is acceptable. 

Observation 4: It is possible to include location coordinates for CMAS in current specs, and CT1 can be consulted to see if the same mechanism can be extended to ETWS for broadcast service area provision.
Therefore based on above observations, below proposals are given:
Proposal 1: MBS broadcast service is considered for broadcast service provision in SIB, ffs on PWS. 

Proposal 2: Send an LS to SA1 and CT1 to clarify below issues:

whether additional delays is acceptable when providing broadcast service area information in separate message of warning messages
 whether location coordinates as included in CMAS notification can be extended to ETWS notification for broadcast service area provision.
Broadcast service area content and signalling
In this section, the detailed granularity of broadcast service area will be discussed, considering mainly for MBS broadcast service. In our understanding a rough granularity to be considered is on country level when MBS services is only for some countries, and a typical use case would be when a satellite is serving areas in EU with cell covering multiple countries and while some MBS service (e.g., weather broadcast) is only for a specific country. 

Of cause, finer granularity than country could be needed in some use case, e.g. for traffic reporting. In this case, providing geographical coverage can be more flexible. In current specs, there are multiple methods to provide the exact service area of MBS broadcast, e.g., the TN coverage as broadcast in SIB25 or polygon shapes as discussed in LPP protocols. The details can be further explored after confirming that geographical coverage information of MBS broadcast service area is needed. 
Observation 5: For different types of broadcast service, different granularity of service area maybe needed, e.g., country information can be beneficial for national weather broadcast while finer geographical coverage could be beneficial for other MBS service, e.g., traffic report.  

Based on above, it is propose to consider provide country information and/or geographical coverage for MBS broadcast service, with details are ffs for further discussion.   

Proposal 3: MBS broadcast service area information includes country information and/or geographical coverage for MBS broadcast service, details ffs. 
Furthermore, since it is allowed to provide different types of MBS service on different frequencies within the same cell, the MBS broadcast service area needs to be associated with MBS services so that UE can knows which MBS service is for the areas UE is located in. When provided, UE only considers the MBS service with broadcast service areas as allowed for reception when UE location is within the MBS service area. 

Observation 6: Association between MBS broadcast service with broadcast service area is needed, so that UE can identify MBS services for its location, and select properly the MBS service. 

Based on above observations, below proposals are given:
Proposal 4: When broadcast service area information is provided, it needs to be associated with MBS service. 

Proposal 5: When broadcast service area information is provided, UE only considers the MBS services as allowed for reception when UE location is within the MBS service area associated to the MBS broadcast service. 

As indicated in the objective, the broadcast service area is expected to be provide in SIB, which can be new SIBs or existing SIBs, e.g, SIB19, or SIB21, which is to provide assisting information for MBS broadcast service. Considering it is ffs whether other broadcast service type shall be considered, and the detailed broadcast service area content is pending, the discussion on which SIBs can be postponed to until decision is made on the details. 

Observation 7: Decision on whether new or existing SIBs are considered can be postpone to when RAN2 proceeds more on the details of the broadcast service content and applicable broadcast service types. 
Limitation on NW interface
If P3 is agreed, then BS shall be able to knows about the exact MBS broadcast service area of certain MBS broadcast service. However, it is noticed that in current specs of NG and Xn interface, BS can only obtain from CN the MBS service area in the format of cell or TAI lists, which cannot fulfil the requirement to provide more detailed MBS service area information. 

Observation 8: Current NW interface only allows transferring MBS service area in the format of cell/TAI list, which cannot fulfil the requirement to provide finer MBS service area information, e..g, in the format of countries.
To allowed provide detailed MBS service area information other than cells (e.g.,countries information), enhancements over NW interface is needed. Therefore it is suggested to send LS to RAN3 to ask them if it is possible to obtain more detailed MBS service area information other than cells/TAIs.

Proposal 6: In case P3 is agreed, send LS to RAN3 about R2 decisions and ask them to discuss necessary signalling support.  
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Applicable broadcast service
Observation 1: There are two type of broadcast service specified in NR (i.e., broadcast service of MBS service and PWS), which have different service requirements on the accuracy of service area and latency, and may impact the detailed solution to be considered.
Observation 2: To provide assisting information relevant to the broadcast area could guide UE to select a proper broadcast service that is intended for the UEs within the broadcast service, which is beneficial for at least MBS broadcast service for MBS session selection. 
Observation 3: Provide additional location information for PWS message might introduce additional delays when they are provided in different message, which may need to consult with SA1 to see if it is acceptable. 

Observation 4: It is possible to include location coordinates for CMAS in current specs, and SA5 can be consulted to see if the same mechanism can be extended to ETWS for broadcast service area provision.

Proposal 1: MBS broadcast service is considered for broadcast service provision in SIB, ffs on PWS. 

Proposal 2: Send an LS to SA1 and CT1 to clarify below issues:

whether additional delays is acceptable when providing broadcast service area information in separate message of warning messages
whether location coordinates as included in CMAS notification can be extended to ETWS notification for broadcast service area provision.
Broadcast service area content and signalling

Observation 5: For different types of broadcast service, different granularity of service area maybe needed, e.g., country information can be beneficial for national weather broadcast while finer geographical coverage could be beneficial for other MBS service, e.g., traffic report. 

Observation 6: Association between MBS broadcast service with broadcast service area is needed, so that UE can identify MBS services for its location, and select properly the MBS service. 
Observation 7: Decision on whether new or existing SIBs are considered can be postpone to when RAN2 proceeds more on the details on the broadcast service content and applicable broadcast service type. 

Proposal 3: MBS broadcast service area information includes country information and/or geographical coverage for MBS broadcast service, details ffs. 
Proposal 4: When broadcast service area information is provided, it needs to be associated with MBS service. 

Proposal 5: When broadcast service area information is provided, UE only considers the MBS services as allowed for reception when UE location is within the MBS service area associated to the MBS broadcast service. 

Restriction on NW interface
Observation 8: Current NW interface only allows transferring MBS service area in the format of cell/TAI list, which cannot fulfil the requirement to provide finer MBS service area information, e..g, in the format of countries.
Proposal 6: In case P3 is agreed, send LS to RAN3 about R2 decisions and ask them to discuss necessary signalling support.  
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