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1. Introduction
During the 102th meeting of RAN, a new WI on NTN for NR phase 3 was approved, including the following objective:
	· Specify signalling 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 between CN and NG-RAN. [RAN3]


The first discussion regarding the new WI took place during 125bisth meeting of RAN WG2 and then, the following agreements were made for the support of broadcast service in NTN.
	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 service 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 paper, we would like to provide our views on the highlighted aspects on support of broadcast service in NTN.
2. Discussion
[bookmark: _Hlk85194802]2.1	Use cases
During the 125bis meeting of RAN WG2, RAN2 discussed the following intended (or indicated) scenarios for the support of broadcast service in NTN:
· S1: The service area is a portion of an NTN cell (or multiple cells), and the content of service can only be received within the service area (e.g. broadcast via a dedicated beams(s))
· S2: The service area is a portion of an NTN cell (or multiple cells), but the content of the service can be received within the whole cell
· S3: the intended service area consists of a list of NTN cell(s)/tracking area(s).
Regarding these scenarios, it is anticipated that scenario S3 can easily be supported via existing NR specifications for the support of broadcasting service in TN, without requiring further considerations within this WI. Therefore, we believe that the focus of RAN2 within this WI is primarily on cases where the intended (or indicated) service area is a portion of an NTN cell or more than one NTN cells (i.e. scenarios S1 and S2). 
By the way, implementing scenario S1, here the broadcast service is intended to be received only within the designated service area, may pose challenges, as it necessitates multiple physical beams dedicated to each intended service area within a single cell. These beams would need to have flexible patterns to accommodate various shapes of service areas, which may be difficult to implement in real satellite systems, especially those with earth-moving cells. 
As a result, we believe that RAN2 needs to concentrate only on scenario S2 for the support of broadcast service in NTN within this WI.
Proposal 1: RAN2 to prioritize scenario S2 as the primary focus for supporting broadcast services in NTN (S2: the service area is a portion of an NTN cell (or multiple cells), but the content of the service can be received within the whole cell).

2.2	Service area details
During the 125bis meeting of RAN WG2, it was agreed that at least the following geographical area formats for modelling broadcast service areas in NTN 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
Regarding this, it is noted as a good example that a new system information block (SIB25) has been introduced for signalling the TN coverage in Release 18 NTN. The SIB25 provides the corresponding geographical area information via a list of (possibly overlapping) areas where each area is defined using centre location coordinates + radius. Drawing from the format of SIB25, we propose employing a list of (possibly overlapping) circles as a geographical area format for intended broadcast service areas. This approach offers an efficient and flexible means to represent various shapes of intended service areas by NW implementations. Furthermore, to better approximate the intended shape of service areas, each circle in the list for an intended service area can be categorized as either a permitted area or a prohibited area by implementation. The categorization enables finer control over service coverage boundaries.
To facilitate this, the geographical area formats for provisioning an intended service area may include a list of MBS Area IDs and the corresponding MBS Area information for each MBS Area ID, delineated by reference location and distance from the reference location.
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Figure 1. Configuration example of geographical area information
Proposal 2: The geographical area information for an intended service area should be defined with a list of (possibly overlapping) circular areas, where each circle is defined by its centre location coordinates and radius.
Proposal 3: Each circular area within the geographical area information can be indicated as either a permitted area or a prohibited area by implementation.

2.3	Association between service area and MBS service
When the above geographical area information is provided via a new system information, the information should be associated to the relevant broadcast service session. Different types of identification for the relevant broadcast service session can be considered, such as session ID, TGMI, G-RNTI and so on. Therefore, the geographical information concerning an intended service area for each broadcast service should encompass at least the following elements:
· Identification of MBS services
· A list of MBS Area ID for each identification of MBS services
· Detailed Area information for each MBS Area ID
[image: ]
Proposal 4: The geographical area information corresponding to an intended service area should be includes at least the following element:
· Identification of MBS services
· A list of MBS Area ID for each identification of MBS services
· Detailed Area information for each MBS Area ID.

2.4	UE behaviour
To manage the service accessibility based on geographical location of UE, the NTN base station could provide the aforementioned geographical area information for an intended broadcast service. This information enables UE with identifier for receiving the respective services to be restricted from accessing those service if they are outside the designated service area. It is noted that this restriction to access an unnecessary/prohibited broadcast service in RAN level could help UE to make energy efficient operation in NTN requiring high power consumption on UE operation.
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Figure 4. UE behaviour for support of broadcast service in NTN
Proposal 5: Under reception of the geographical area information, UE should be restricted from accessing the respective services if they are outside the designated service area, regardless of whether they possess a valid identifier for receiving those services.

2.5	Which SIB
The new geographical area information on an intended service area for each broadcast service can be provided via one of the followings from NTN base station to UE:
· Option 1: To extend one of existing SIBs or MCCH. For instance,
· SIB19, SIB20, SIB21, MBSBroadcastConfiguration
· Option 2: To define a new SIB
· Option 3: Combination of options 1 and 2. For instance,
· Identification of MBS service and a list of MBS Area ID: option 1
· MBS Area information for each MBS Area ID: option 2.
Considering multiple intended service areas might be existed over a single cell with large satellite footprint and each intended service areas might be defined with multiple (possibly overlapping) circles, option 1 would not be preferred due to lack of available number of bits.
Proposal 6: RAN2 to consider the following options for providing the geographical area information:
· Option 1: To extend one of existing SIBs or MCCH.
· Option 2: To define a new SIB
· Option 3: Combination of options 1 and 2.
3. Conclusions
< Use Cases >
Proposal 1: RAN2 to prioritize scenario S2 as the primary focus for supporting broadcast services in NTN (S2: the service area is a portion of an NTN cell (or multiple cells), but the content of the service can be received within the whole cell).
< Service Area details >
Proposal 2: The geographical area information for an intended service area should be defined with a list of (possibly overlapping) circular areas, where each circle is defined by its centre location coordinates and radius.
Proposal 3: Each circular area within the geographical area information can be indicated as either a permitted area or a prohibited area by implementation.
< Association between service area and MBS service >
Proposal 4: The geographical area information corresponding to an intended service area should be includes at least the following element:
· Identification of MBS services
· A list of MBS Area ID for each identification of MBS services
· Detailed Area information for each MBS Area ID.
< UE behaviour >
Proposal 5: Under reception of the geographical area information, UE should be restricted from accessing the respective services if they are outside the designated service area, regardless of whether they possess a valid identifier for receiving those services.
< Which SIB >
Proposal 6: RAN2 to consider the following options for providing the geographical area information:
· Option 1: To extend one of existing SIBs or MCCH.
· Option 2: To define a new SIB
· Option 3: Combination of options 1 and 2.
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