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In accordance with the WID [1], the broadcast service via NR NTN will be supported in Rel-19.
	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]


In this contribution, the scenarios and potential issues to support MBS broadcast service via NR NTN are discussed.
Discussion
Scenarios supported for MBS broadcast service via NR NTN
For the broadcast service in TN, according to [2], the service area is defined in format of a cell list or a tracking area list. Only UEs within the MBS service area may receive content data, while UEs outside the MBS service area do not receive the content data.
	A Local MBS service is an MBS service provided in one MBS service area. A location dependent MBS service is an MBS service provided in several MBS service area(s). An MBS service area is identified by a cell list or a tracking area list. The MBS service area could be geographical area information or civic address information, and NEF/MBSF translates the location information to Cell ID list or TAI list as MBS service area, see clause 7.1.1.2.


Compared with MBS in TN, NTN is characterized by a cell that can cover quite a large area (e.g. from hundreds of kilometres to more than one thousand kilometres in size [3]). Such size is nearly equivalent to the geographic area of a city or a province. As a result, the legacy mechanism to provide service area in TN may not be applicable for NTN cells, resulting in the WI objective on how the RAN indicates the intended service area in NTN.
Before discussing the detail solutions, RAN2 may first need to clarify the scenarios that should be supported for MBS broadcast service in Rel-19 NR NTN, as the supported scenario may impact detailed signalling design and possibly intended UE behaviour. Considering the relative size between an NTN cell on the ground and MBS broadcast service area, possible scenarios can be considered as follows.
Scenario 1 (S1): The service area is a portion of an NTN cell, and the content of the broadcast service can only be received within the service area (e.g. broadcast via a dedicated beam(s) )
In this scenario, the NW only broadcasts the intended broadcast service within part of the NTN cell, e.g. the service area as shown in Figure 1, S1. In other words, the intended service cannot be received by the UE outside the service area (even if it is served by the NTN cell). The typical use case for such a deployment scenario would be the provision of regional radio/TV programmes for a given city/country. This scenario may require dedicated (steerable) beam to provide the intended MBS broadcast service towards a given area. Considering the hundreds of beams that can be supported by a satellite, the NW/Satellite operators may consider to support such a deployment scenario, if they want to provide such added value broadcast service/business.
Scenario 2 (S2): The service area is a portion of an NTN cell, but the content of the broadcast service can be received within the whole cell (even outside the service area)
It is also possible that an MBS service broadcast by the NW can be received by any UE located in the cell from the broadcast channel, but only the UEs located in certain area within the cell are expected/allowed to receive the service (e.g. when the gNB could not deploy dedicated beams to support intended broadcast service(s) as in S1 or the service area is irregular for certain beams to cover). A possible case is when the NTN provides a cell that covers multiple countries across the country borders as shown in Figure 1, S2, only the UEs located in some countries are regarded as in the intended service area and should receive the MBS service, but the UEs in other countries should not (due to e.g. the regulation restrictions).
Scenario 3 (S3): The intended service area consists of a list of NTN cell(s)/tracking area(s)
It may also be possible that the service area is very large and can cover one or multiple NTN cells/ tracking areas as in TN, e.g. when NTN applies MBS to provide broadcast service for a broad area or one or more countries. We think such a deployment scenario is not excluded by the WI, in which case all the UE within these cells/ tracking areas are allowed to receive the service, as shown in Figure 1, S3.


Figure 1. Potential scenarios to be supported for broadcast service via NR NTN.
It is proposed that RAN2 first discusses the above scenarios and determines the intended scenarios that should be supported by the broadcast service via Rel-19 NR NTN.
Proposal 1: RAN2 discusses and confirms the intended scenarios to be supported for MBS broadcast service via NR NTN in Rel-19:
· S1: The service area is a portion of an NTN cell, and the Content of the service can only be received within the service area (e.g. broadcast via a dedicated beam(s) ).
· S2: The service area is a portion of an NTN cell, 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).
These scenarios in proposal 1 are possibly supported in the deployment of both GSO and NGSO. NTN depoyment based on both of these two orbits types can be take into consideration.
Proposal 2: Support both GSO and NGSO deployment for MBS broadcast service via NR NTN.
After the scenarios are determined, LS on RAN2 decision could be sent to RAN3, as the supported scenario may also impact RAN3 designs.
Proposal 3: Inform RAN3 of the scenarios to be supported as decided by RAN2. 
Potential issues
Issue#1: Providing service area to UE
Based on the analyses in section 2.1, it is obvious that the legacy service area configuration in the form of cell list or TA list is not sufficient for NTN. To support related scenarios (e.g. S1/2), new format of service area needs to be introduced. For example, the service area could be a reference location with a radius, or a beam index(es) of the NTN cell.
Furthermore, the way of providing service area to UE in NTN can also be discussed. In the legacy, the UE acquires the service area via preconfigured configuration in USD or via the service announcement procedure in application level [2]. The service area information is obtained from CN. In NTN, the service area may be a smaller area of an NTN cell, the CN may not know the relative location between the service area and the cell in detail. In this case, the RAN may be depended on to provide further serving area to UE is via the system information, which aligns with the objective description in [1].
In summary, RAN2 needs to introduce new signalling to further indicate the service area for MBS broadcast service in NR NTN, with the specific signalling format pending further detailed discussion.
Proposal 4: For the case that a service area covered by a portion of NTN cell, RAN2 agrees to introduce new signaling in system information to further indicate the service area for an MBS broadcast service in NR NTN. FFS the specific signaling format on how the service area is described (e.g. via a reference location with a radius, via the beam index(es) associated with the service, etc.)
Issue#2: Restriction on the reception of broadcast service only within the service area
Focusing on S2 in section 2.1, the content is broadcast within the whole NTN cell but only the UEs located in the given area within the cell are allowed/expected to receive the content. That is, the UEs are not allowed/expected to receive the content, despite the signal from broadcast channel able to be detected. This scenario may make sense especially when the service area crosses the country bounder. From our perspective, the restriction for the UE on the not allowed area may rely on the implementation by the UE itself (e.g. via APP) but impossibly depending on specified UE behaviour in the AS. RAN2 can further check whether any specified UE behaviour is needed to restrict reception of MBS service within the service area.
Proposal 5: RAN2 discusses whether any specified UE behavior is needed to restrict reception of MBS service within the service area (e.g. for S2 of proposal 1). 
Issue#3: Service continuity
Different from the broadcast service in TN, in NTN the service area of the broadcast service by an NTN cell keeps changing on the earth surface. Even for a stationary UE, it may suffer from frequent cell change when receiving the content. From the moment that the UE leavies the old cell to the moment it acquires the configuration of the broadcast service from the new cell, some data packets loss may happen. Following the legacy MBS mechanism in TN, it looks to difficult to avoid such packet loss and warrant the service continuity for the UE served by NTN MBS broadcast. This situation is more serious for earth moving cell, as the coverage of earth moving cell may change over tens of seconds. 
Proposal 6: RAN2 discusses whether enhancements are needed to guarantee the service continuity for MBS broadcast service reception, considering the frequent switch of the NTN cells that cover the intended service area (e.g. LEO).
Conclusion
In this contribution, supportive of broadcast service via NR NTN is discussed with giving corresponding proposals:
Proposal 1: RAN2 discusses and confirms the intended scenarios to be supported for MBS broadcast service via NR NTN in Rel-19:
· S1: The service area is a portion of an NTN cell, and the Content of the service can only be received within the service area (e.g. broadcast via a dedicated beam(s) ).
· S2: The service area is a portion of an NTN cell, 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).
Proposal 2: Support both GSO and NGSO deployment for MBS broadcast service via NR NTN.
Proposal 3: Inform RAN3 of the scenarios to be supported as decided by RAN2. 
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Proposal 5: RAN2 discusses whether any specified UE behavior is needed to restrict reception of MBS service within the service area (e.g. for S2 of proposal 1). 
Proposal 6: RAN2 discusses whether enhancements are needed to guarantee the service continuity for MBS broadcast service reception, considering the frequent switch of the NTN cells that cover the intended service area (e.g. LEO).
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