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[bookmark: _Ref35586532]Introduction
In RAN2#125bis, the following agreements were achieved: [1]
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. [bookmark: OLE_LINK8][bookmark: OLE_LINK9]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
Since the solution for MBS broadcast is prioritized, in this contribution, the support of MBS broadcast service via NR NTN will be further discussed.
Discussion
Whether MBS broadcast transmission can be limited to the intended service area only
There is a leftover issue on whether the MBS broadcast transmission can be limited to the intended service area only, i.e., no transmission happens outside the intended service area. This issue can be illustrated by the following Figure 1. 
As an example in Figure 1(a) below, a dedicated beam which only covers the intended service area is allocated for a specific MBS broadcast service, so that the broadcast transmission takes place only within the intended service area. Only the UEs within the service area could receive the broadcast transmission, e.g., UE#1. The UEs out of the service area cannot detect the dedicated beam's signal and are thus unable to receive the broadcast service, e.g., UE#2. Alternatively, as another example in Figure 1 (b), the broadcast service is transmitted via the beams covering the whole cell. All the UEs under this cell's coverage, no matter it is within the intended service area or not, could receive the broadcast transmission.


       
Figure 1. Different NW deployments: restrict broadcast transmission within the intended service area or not.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]From our perspective, scenario in figure 1 (a) is hard for deployment in practice. To limit the broadcast transmission only within the intended service area, the NW needs to schedule the separate broadcast transmission on the specific beam only, which is different from current transmission mechanism for MBS broadcast service. This may further require a beam-level MTCH/MCCH configuration provided for the UE. Furthermore, the service area may be in an irregular shape, so that it is hard to guarantee that the beam can be formed completely aligning with the intended service area. It is also difficult to require a satellite to provide different beam coverage under one cell, just for the MBS broadcasting purpose. 
Considering that there seem to be no rigorous regulations/requirements to completely prohibit broadcast service transmission/reception, there may be no need to limit the broadcast transmission within the service area strictly either. The deployment in Figure 1(a) is difficult to realize, and hence the deployment option in Figure 1 (b) is preferred to support NR NTN MBS broadcast service.
Observation 1: When the intended service area is a portion of an NTN cell, to limit the broadcast transmission only within the service area, beam level MCCH/MTCH configuration is needed, but it is difficult to fit the irregular shape for the service area and to provide different beam coverage under one cell from a deployment point of view.
Proposal 1: For MBS broadcast service in NR NTN, RAN2 does not assume the NW deployment that the transmission for a given MBS broadcast service is restricted within the intended service area, i.e. the MBS broadcast service can be transmitted outside the intended service area.
Based on proposal 1, another issue is whether any restriction on UE behaviour is needed to prevent the UE from receiving an MBS broadcast service, when it is out of the intended service area. As mentioned above, the broadcast service content is typically delivered with lower regulatory requirements, so that there is no clear requirement enforcing such a restriction for the UE's reception out of the service area. Actually, this issue also exists for TN broadcast service in the RAN sharing scenario, and there was not specific solution ever introduced to address this issue either. Whether the UE receives the broadcast service when out of the intended service area could be up to UE implementation, and no spec impact is needed for that.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59]Proposal 2: RAN2 does not specify the UE behaviour to prevent the UE from receiving the MBS broadcast transmission, when the UE is out of the intended service area.
Signalling design of service area
Issue#1: Geographical area format to model service area
The service area is conceptually with similarity compared with the TN area. In Rel-18, we had a long discussion on how to model the TN area, and finally RAN2 decided to use a circle-like area configuration to describe the TN coverage area. The same mechanism can be reused here for the MBS service area, i.e. adopting the configuration of a circular area with a reference location and a distance parameter to describe the scope of the service area. Considering that the MBS service area may be irregular shape or discrete, a set of circles on the ground could be used to describe the service area of a broadcast service in this case. Each circle is signalled by a reference location and a radius which could reuse the signalling format defined for TN area in Rel-18 NR NTN.
Proposal 3: The intended service area of a MBS broadcast service is modelled as a list of circles, with each circle signalled with a reference location and a radius. The signalling format defined for TN area in Rel-18 NR NTN is reused.
Issue#2: How to provide the service area configuration to UE
Several options were proposed in the last meeting on the specific signalling to provide the MBS service area to UE, e.g. defining a new SIB, using SIB19 or relying on the MBS related SIB or logical channel. In order to reduce Spec impact and avoid impact to the NTN UEs which are not interested in/capable of MBS, it is straightforward to consider using SIB20, SIB21 or MCCH (but not SIB19) to provide the MBS service area information. 
Currently the SIB20 contains the information required to acquire the MCCH/MTCH configuration, whereas SIB21 contains the mapping between the current and/or neighbouring carrier frequencies and MBS FSAI. If the service area is added in SIB20/SIB21, the MBS session ID also needs to be added in the related SIB to indicate the mapping between the service area and MBS session. Adding both the service area configuration and MBS session ID will bring significant signalling overhead for the system information. 
Observation 2: If the service area configuration is included in SIB20/SIB21, adding both the MBS session ID and service area configuration will bring significant signalling overhead to the related system information.
If the service area is contained in the MCCH, the MBSBroadcastConfiguration message could be relied on, and the MBS session ID already existing in the message can be reused to map the service area to the intended MBS service, avoiding repeating the MBS session ID information in different messages. However, this option may lead to unnecessary information reception/processing by the UE which is out of the service area, since the UE cannot know whether it is within the service area until it receives the SIB20 and corresponding MCCH first. 
By comparing these two options and also considering the efficient use of resources, we have a slight preference on the latter option, i.e., containing the service area in MCCH.
Proposal 4: The service area is provided via MBSBroadcastConfiguration on the MCCH.
Issue#3: Whether location depend MBS service is within the scope of NTN broadcast service
As specified in TS 23.247 [2], location dependent MBS service is supported. For a location dependent MBS session, different content for different MBS service areas are allowed.
	A location dependent MBS is identified by MBS Session ID, and provided in several MBS service areas. The location dependent MBS service enables distribution of different content data to different MBS service areas. The same MBS Session ID is used but a different Area Session ID is used for each MBS service area. The Area Session ID is used, in combination with MBS Session ID, to uniquely identify the service area specific part of the content data of the MBS service within 5GS. The network supports the location dependent content distribution for the location dependent MBS services, while UEs are only aware of the MBS Session ID (i.e. UEs are not required to be aware of the Area Session IDs).


RAN2 needs to discuss whether to support location dependent MBS service in an NR NTN cell. If the scenario makes sense, we need to consider area session related information on top of geographical area for the intended service area.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 5: RAN2 to discuss whether to support location dependent MBS service in an NR NTN cell. If yes, RAN2 to further consider area session related info on top of geographical area for intended service area.
Conclusion
In this contribution, supportive of broadcast service via NR NTN is discussed with giving corresponding proposals:
Observation 1: When the intended service area is a portion of an NTN cell, to limit the broadcast transmission only within the service area, beam level MCCH/MTCH configuration is needed, but it is difficult to fit the irregular shape for the service area and to provide different beam coverage under one cell from a deployment point of view.
Observation 2: If the service area configuration is included in SIB20/SIB21, adding both the MBS session ID and service area configuration will bring significant signalling overhead to the related system information.
[bookmark: _GoBack]Proposal 1: For MBS broadcast service in NR NTN, RAN2 does not assume the NW deployment that the transmission for a given MBS broadcast service is restricted within the intended service area, i.e. the MBS broadcast service can be transmitted outside the intended service area.
Proposal 2: RAN2 does not specify the UE behaviour to prevent the UE from receiving the MBS broadcast transmission, when the UE is out of the intended service area.
Proposal 3: The intended service area of a MBS broadcast service is modelled as a list of circles, with each circle signalled with a reference location and a radius. The signalling format defined for TN area in Rel-18 NR NTN is reused.
Proposal 4: The service area is provided via MBSBroadcastConfiguration on the MCCH.
Proposal 5: RAN2 to discuss whether to support location dependent MBS service in an NR NTN cell. If yes, RAN2 to further consider area session related info on top of geographical area for intended service area.
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