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1	Introduction
During the first meeting of Rel-19, RAN2 clarified use cases of the broadcast service in NTN system and made some basic agreements as follows.
Agreements:
1. [bookmark: _Hlk164765912]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. [bookmark: _Hlk164766061]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)
In addition, RAN2 also started the discussion about the service area details and identified two potential options for the service area format:
[bookmark: _Hlk164766364]Agreements:
1. 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
Besides, based on the contribution, it was proposed to consider another implementation that service is only provided in the intended area only:
Agreements:
1. [bookmark: _Hlk134451243]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)
In this contribution, we would further discuss how to provide the broadcast service via NTN based on the previous agreements and analyse the service-area-only approach.
2 Discussion
[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 ETWS is supported by NR connected to 5GC by means of system information broadcast capability. What is more, a UE not registered 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 out of the intended service area and 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 1: The intended service area could be provided to UE for availability verification based on its own location.
As mentioned in the WID [1], system information is naturally the signaling employed for broadcasting to UEs which is feasible for 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 related to broadcast service also can be employed to carry the intended service area information. For MBS broadcast, the related system information blocks are SIB20 which contains MCCH configuration and SIB21 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 2: 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., SIB20/21 for MBS and SIB6/7/8 for PWS).
For the broadcast service, the area is usually divided by administrative regions.  As stated in the agreement, geographical area information, e.g. via polygons, could better approximate the intended shape of service area. In the TN, the coverage is formulated with the Circles-like format since the coverage area is a circle around the base station. Since the intended area is the related to the service but not the coverage of the network, we need further discuss how to determine the reference point for the centre and radius with the Circles-like format. At least, the reference point for the centre is not toggled by the coverage centre of the NTN cell. Thus, we prefer the geographical area information as the baseline area format. Based on the two solutions of delivery above, different formats of the intended service area related information could be employed. For solution A, SIB1 as one of the MSI has limited room for newly-added information. Thus, the light-weighted format is preferred when the service area related information is transmitted in the SIB1. 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 service related SIBs could be extended by mapping different service with different intended service area. Thus, explicit geographical area or index mapping to the pre-configured geographical area could be potential information to be carried in the system information.
Proposal 3: The intended service area could be provided to UE in the format of explicit geographical area or index mapping to the pre-configured geographical area. 
There is one more leftover issue from last meeting about whether the broadcast transmission can be limited to the intended service area only. We fully understand the intention of this solution but not sure about the feasibility of the coverage limitation in NTN with all satellite constellation types. Based on our understanding, there may be some blur band between the geographical area and the NR coverage. It may require “perfect” implementation to guarantee that no transmission happens outside of the intended service area. Considering this solution may need some confirmation from RAN1 to check the feasibility, we propose to continue the discussion after getting the feedback from RAN1.
Proposal 4: It is up to RAN1 to decide whether the broadcast transmission can be limited to the intended service area only.
3	Conclusions
In this contribution, we discussed the issues related to intended service area in NTN. Based on the discussion, the following proposals are concluded:
Proposal 1: The intended service area could be provided to UE for availability verification based on its own location.
Proposal 2: 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., SIB20/21 for MBS and SIB6/7/8 for PWS).
Proposal 3: The intended service area could be provided to UE in the format of explicit geographical area or index mapping to the pre-configured geographical area. 
Proposal 4: It is up to RAN1 to decide whether the broadcast transmission can be limited to the intended service area only.
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