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1 Introduction
In RAN#102[1] and RAN#103[2] meetings, there are following objectives of the work item aiming at specifying further enhancements for NG-RAN based NTN: 

The objectives of the work item are the following:
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]
And in RAN2#125bis[3] meeting, there are following agreements for supporting broadcast service:
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
In this contribution, we would like to further discuss some solutions about signaling of the intended service area of a broadcast service. 
2 Discussion
2.1  Signaling of the intended service area
Since SIB signaling is expected to indicate the intended service area, we consider the additional parameters for the area indication should be as simple as possible.
In case the geographic areas of “intended service area” have predefined identifications, and both network and UEs have the knowledge of mapping between the identifications and the geographic areas, such identifications can be referenced to indicate the “intended service area”, e.g., using MCC to indicate the intended country, when the “intended service area” is a specific country.  
There is a SIB parameter named “systemInformationAreaID”, which is used to indicate the system information area. However, the area consists of one or several cells, which means the area here is at least not smaller than current cell. We wonder if the definition of the area of “systemInformationAreaID” could be extended to indicate the predefined area which covers portions of current cell. Or we may introduce a new “systemInformationAreaID”-like area id, to indicate applicable area with predefined identifications of the SI and the SI corresponding broadcast service, which has “intended service area” covering only portion of current cell.
And considering the characteristics of NTN, current positioning method can be utilized to describe the “intended service area”, e.g., using reference location and radius to describe an “intended service area”, which is more flexible to describe an area and easy to be understood by UEs.
Proposal 1: Based on the type of “intended service area”, RAN2 should consider the way of indicating “intended service area” in SIB for a broadcast service:
· Option 1: Use identification(s) understood by both Network and UEs to indicate associated “intended service area” of a broadcast service in SIB.
· Option 1a: Extend systemInformationAreaID or introduce systemInformationAreaID- like AreaID to indicate “intended service area”.
· Option 2: Use current positioning method to indicate “intended service area” of a broadcast service in SIB.
When an NTN cell provides MBS service, and the MBS “intended service area” covers only portion(s) of the NTN cell coverage, the UE in the cell but out of “ intended service area” may not need to decode any information of the MBS service, e.g., MBS content, MBSBroadcastConfiguration message, SIB 20/21 and corresponding scheduling information in SIB1. 

To avoid unnecessary decoding, SIB signaling used to indicate MBS “intended service area” can be MBS specific SIB, e.g. SIB20, if always decodable for the provided MBS service, and also the scheduling information for MBS specific SIBs in SIB1. UEs may stop to decode the configuration of MCCH and MTCH and following MBS service content and even ignore the MBS specific SIBs, when the UEs detect their positions are out of the MBS “intended service area”. 
And considering the issue of “intended service area” smaller than Uu cell may only exist under NTN cell deployment with very large footprint, to avoid the impact to TN cell, the indication “intended service area” should be included in the NTN dedicated configuration, e.g. the scheduling information of SIB19 in SIB1 or the signaling of SIB19 itself.
Proposal 2: RAN2 discuss to indicate the “intended service area” for MBS service basing on following options:
· Option 1: Indicate “intended service area” in MBS specific SIB signaling, e.g. SIB20.
· Option 2: Indicate "intended service area” in the scheduling configuration for MBS specific SIB(s) in SIB1.
· Option 3: Indicate “intended service area” of MBS service in SIB19.
· Option 4: Indicate “intended service area” of MBS service in the scheduling configuration of SIB19 in SIB1.
The indication of “intended service area” will be ignored by the legacy UE (pre-R19) which has the capability to read MBS content. It may not be possible to avoid such UE to obtain the MBS service when the signal carrying MBS service is detectable at the UE location. Even for the R19 or future release UE, there is the case that UE wrongly decodes indication or checks in/out of the “intended service area”. And it is possible for UE to keep on the MBS service when moving out of the “intended service area” without control by the network. We consider it is not proper to restrict the decision of following handling from UE side. The following handling is up to UE implementation. 
Proposal 3: RAN2 assumes it is up to UE implementation to decide how to handle the MBS service when the UE is out of the “intended service area”.
We understand that the MBS content may be out of our RAN2 scope, but there are scenarios that reading the MBS content may introduce serious issues or crisis in certain area, even if the MBS content is only media content. For example, the satellite footprint covers the area of two neighbour countries, intending to provide the MBS service for one of the two countries to broadcast entertainment programs, while the other country considers the entertainment programs as offending and even consider the behaviour of watching the programs as a crime. Thus some non-“intended service area” is prohibited area of the MBS service, and is necessarily to be known by the UEs potentially located in such area. 
But as mentioned in P3, the UE may not be able to have the information, even if the “intended area” is indicated by network. Thus, we wonder if some enhancement can be introduced to avoid the UE located in such area to have the MBS content, e.g. network verifies UE position, and/or assign G-RNTI of MBS according to UE position.
Proposal 4: RAN2 discuss if additional enhancement is needed to avoid MBS service provided in prohibited area.
3 Conclusion

In this contribution, we have discussed some concept clarification and solutions about signaling of the intended service area of a broadcast service. We have the following proposals: 
Proposal 1: Based on the type of “intended service area”, RAN2 should consider the way of indicating “intended service area” in SIB for a broadcast service:

· Option 1: Use identification(s) understood by both Network and UEs to indicate associated “intended service area” of a broadcast service in SIB.

· Option 1a: Extend systemInformationAreaID or introduce systemInformationAreaID- like AreaID to indicate “intended service area”.

· Option 2: Use current positioning method to indicate “intended service area” of a broadcast service in SIB.

Proposal 2: RAN2 discuss to indicate the “intended service area” for MBS service basing on following options:
· Option 1: Indicate “intended service area” in MBS specific SIB signaling, e.g. SIB20.

· Option 2: Indicate "intended service area” in the scheduling configuration for MBS specific SIB(s) in SIB1.
· Option 3: Indicate “intended service area” of MBS service in SIB19.
· Option 4: Indicate “intended service area” of MBS service in the scheduling configuration of SIB19 in SIB1.
Proposal 3: RAN2 assumes it is up to UE implementation to decide how to handle the MBS service when the UE is out of the “intended service area”.
Proposal 4: RAN2 discuss if additional enhancement is needed to avoid MBS service provided in prohibited area. 
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