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1	Introduction
In December 2023, RAN approved a Rel-19 work item (WI) aimed at defining Phase 3 enhancements to Non-Terrestrial Networks (NTN). There was a minor revision of the WID at RAN#103. Among the objectives captured in the WID [1] the following can be found:
	1. 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 RAN2#125bis meeting, the first agreements on the topic were made and these were as follows [2]:
	Agreements:
· For MBS broadcast service we don’t restrict the work to any satellite constellation type
· We prioritize working on a solution for MBS broadcast but we don’t preclude other broadcast services, namely ETWS
· We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
· The intended service area can cover the area of more than one NTN cells (or portions thereof)
· 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)
· 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 present our view on what is to be addressed for this Rel-19 objective in RAN2.
2	Discussion
2.1	Support for emergency broadcasting services
For emergency broadcasting services, the following was initially agreed [2]:
	RAN2#125bis agreements
· We prioritize working on a solution for MBS broadcast but we don’t preclude other broadcast services, namely ETWS



NTN can support much greater coverage area compared to terrestrial network (TN) due to much larger beam footprint (even with LEO satellite constellation, not to mention GEO). Capability to support multi-beam layout enhances the geographical coverage zone of the tracking area of the satellite. As a result, NTN can provide connectivity to large number of UEs with minimal terrestrial network coverage. Therefore, dissemination of public warning system like ETWS to larger number of UEs can be a potentially an attractive use case for MBS over NTN. 
However, ETWS message contains two parts, the primary and the secondary warning messages, the primary notification message and the secondary notification message. As per TS 22.268, which provides the requirements for the public warning system, the following points about ETWS can be found in the specification:
Duration of the delivery time for PLMN operators is the time from the receipt of the Warning Notification by the PLMN operator, i.e. the edge of the 3GPP network, to the time that the Warning Notification is successfully delivered to the UEs.
Provisioning of delivery of Primary and Secondary Notification may be required:
-	Primary Notification shall be delivered within 4 seconds to the UE in the Notification Area even under congestion situation. 
-	Secondary Notification is delivered to the users in the Notification Area even under congestion situation.
NOTE 1: 	UEs that are out of coverage or switched off are not considered in the requirements. 
NOTE 2: 	Secondary Notification may not always be generated as it depends on the Warning Notification Provider’s Primary Notification shall: 
-	convey data which is small enough to be sent quickly on the network. 
-	convey small amount of data to indicate the imminent occurrence of Earthquake and Tsunami, etc. 
Secondary Notification may: 
-	convey a large amount of data in order to deliver text, audio to instruct what to do / where to get help, graphical data such as a map indicating the route from present position to evacuation site, time table of food distribution.

policy. 
NOTE 3: 	Primary Notification may not always be generated (i.e. the warning may start with a Secondary Notification).

 
Since the primary notification message is the critical part of the ETWS message, MBS over NTN should focus predominantly on the primary notification message of ETWS, if ETWS is to be supported.
Proposal 1:  RAN2 to confirm that for ETWS message dissemination through broadcast over NTN (if supported), initially will focus on primary notification message. 








2.2	Area contention of the broadcasting services
The 3GPP contribution in [4] contained the following proposal on the potential scenarios to be supported:
	R2-2402355
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).




The proposal was discussed during RAN2#125bis meeting resulting with the following outcome [2]:
	RAN2#125bis agreements:
· We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
· The intended service area can cover the area of more than one NTN cells (or portions thereof)
· 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 section, we aim to continue the discussion on the topic. Among the three scenarios proposed by [4], the first (S1) refers to define the service area as a portion of an NTN cell (or cells) where the content of the service can only be received by UEs within the service area. This is the most challenging and restrictive scenario since it considers that the service should be contained in a given area, which is not addressed by current specifications. 
Observation 1: Current 3GPP specification do not address how to limit MBS service to a given area in a cell.
In MBS services, the content is usually limited to specific UEs at application layer (i.e., not all UEs in the service area are authorized to receive the MBS data). There can be also a core network level encryption, i.e., if MBSF is deployed in the core network. The UE’s capability to receive broadcast services depend on two factors. The first one is whether the UE is present in the service area and the second one is whether the UE has the required subscription to receive the broadcast data (e.g., TV service). In case of MBSF deployments, the UE should run a separate client to be able to communicate with the MBSF. Also, the service content is encrypted, which means that a security functionality is required to provision a session security context. The subscription management and the security provisioning are handled at application layer and both are transparent to RAN and radio protocols to avoid any impact on RAN specifications and facilitate a higher deployment flexibility to network operators. 
Observation 2: the content of the broadcast service provider is limited at application layer.
The second scenario (S2) targets a service area smaller than a cell where the content could be received within the whole cell. One of the reasons to consider this scenario is that MCCH is transmitted over the whole cell area and the parameters needed for reception of MCCH are provided via system information (i.e., SIB20) and, therefore, also transmitted per cell-level. Using similar arguments as per scenario S1, despite the service content was broadcast at cell level, not all UEs in the MBS service area would be authorized to receive the MBS data (see TS 23.247). In fact, the gNB has already means to deliver MBS data packets using group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH. 
Observation 3: MCCH and MBS parameters in SIB are broadcast at cell level and MBS service content can be limited to those UEs compliant with the MBS service and located within the service area.
Note that RAN2 should decide on the exact purpose of this objective: Is the objective to limit UEs from receiving the broadcast service within the cell outside the intended service area, which requires significant changes in the standard, or is the purpose to inform the UEs so that the UEs can refrain from expecting the data outside the intended service area, which requires minor changes in the standard.
In our view, scenario 1 (S1) should be down-prioritized or ruled out since it may entail changes to RAN and CN specifications. Potentially, the content could be contained to the service area via NW implementation, e.g., using a dedicated satellite beam.
Proposal 2: RAN2 to down-prioritize scenario S1.
Proposal 3: RAN2 to further explore whether scenario S2 requires specification changes.
Finally, the third scenario refers to the simplest approach which is to consider a single cell as the smallest possible area which maps to broadcast service area. This approach may require minimal specification efforts. However, especially in case of GEO (GSO) satellites the footprint could be very large, e.g. spanning over 200 kilometres so hard to imagine there could be an MBS service area which needs to be that large. 
Observation 4: The footprint of GEO satellites could stretch over hundreds of kilometres which is likely much larger than any MBS service area needs to be. 
RAN2 needs to decide if the issue described in Observation x is a valid concern. Namely, if the fact that MBS service area is larger than intended area where MBS should be available should be addressed somehow. 
Proposal 4: RAN2 is asked to decide if it is problematic when MBS service area is larger than intended area where MBS should be available.
2.3	Supporting MBS in Earth-moving deployments
The objective captured in the WID [1] aims to provide broadcast services despite the satellite constellation and the NTN cell deployment. This raise a new problem for MBS signalling when satellites in NTN system are in continuous motion. Thus, for example in EMC the footprint will be continuously moving, and a particular satellite will be able to provide MBS just temporarily in a certain area.
Observation 5: MBS service will be provided by certain satellite only during limited period (i.e. when satellite’s footprint overlaps with the MBS area). 
Thus, cell identifiers associated with the MBS service area will change over time. 
Observation 6: MBS service area provided by NTN will be covered by cells whose identifiers change over time. 
On the other hand, current MBS framework was designed considering earth-fixed cells without moving gNBs. For example, a broadcast session that is initiated from an application function is forwarded to the gNBs in the MBS service area. More specifically, AMF picks the gNBs that reside in the service area of the MBS session and sends Broadcast Setup Request only to those gNBs. 
Observation 7: In legacy MBS design AMF selects gNBs that are in the service area corresponding to MBS session.
However, currently there is no mechanism for moving cells, e.g., a gNB coming into an MBS service area cannot dynamically receive/release Broadcast Session. If RAN2 agrees there is a need to support such scenario, we shall also let RAN3 know there is a need to define a corresponding network signalling. 
Proposal 5: If RAN2 supports MBS via EMC in NTN, RAN2 sends the LS to RAN3 asking this WG to define corresponding NW signalling. 
2.4	SIB or MCCH messages for signalling
According to the MBS description in [3], the MBS configuration information is carried on MCCH logical channel. It comprises the information on the MBS broadcast sessions that are provided, related scheduling information and it can also contain the list of neighbour cells where the same broadcast MBS services are provided.
Observation 8: MCCH provides the list of MBS broadcast sessions, scheduling information, and the list of neighbours with the same MBS services.
One of the Rel-19 NTN questions that remain is where this corresponding information is to be provided for NTN cells supporting MBS. For example, if the intended service area information is provided in SIB, then we need a separate list of provided broadcast sessions in the cell, although the list already exists in the MCCH. Another approach could be providing the intended service area for each broadcast sessions in the MCCH in the same order.
Proposal 6: RAN2 discusses how/whether to split the MBS related information (such as list of MBS sessions, scheduling information, etc.) between SIB and MCCH.

2.5	Format of the service area
The following agreements were made during the last meeting that are relevant for the format of the intended service area [2]:
	RAN2#125bis agreements:
· We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
· The intended service area can cover the area of more than one NTN cells (or portions thereof)
· 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



If the conclusion in RAN2 is that a smaller than cell-level MBS service area needs to be supported, then RAN2 has a plethora of solutions already available. For example, as a part of NTN enhancements in Release 18, 3GPP defined the support for terrestrial network (TN) coverage area signalling. A new (i.e. Rel-18) system information block (SIB25) conveys the following information elements (IEs) [3]:
	CoverageAreaInfo-r18 ::=       SEQUENCE {
    tn-AreaId-r18                  TN-AreaId-r18,
    tn-ReferenceLocation-r18       ReferenceLocation-r17,
    tn-DistanceRadius-r18          INTEGER(0..65536)
}



TN coverage area is described using a reference location and the radius. Together they constitute a circular area with a centre defined by the referenceLocation IE. In our understanding, if MBS service areas do not require a signalling that would reflect their irregular shapes (i.e. other than a circle) then a similar signalling framework could be used in NTN cells.
Proposal 7: RAN2 adopts a similar signalling framework as defined for CoverageAreaInfo in SIB25 for reflecting the MBS service area. 
3	Conclusion
This document has made the following observations:
Observation 1: Current 3GPP specification do not address how to limit MBS service to a given area in a cell.
Observation 2: the content of the broadcast service provider is limited at application layer.
Observation 3: MCCH and MBS parameters in SIB are broadcast at cell level and MBS service content can be limited to those UEs compliant with the MBS service and located within the service area.
Observation 4: The footprint of GEO satellites could stretch over hundreds of kilometres which is likely much larger than any MBS service area needs to be. 
Observation 5: MBS service will be provided by certain satellite only during limited period (i.e. when satellite’s footprint overlaps with the MBS area). 
Observation 6: MBS service area provided by NTN will be covered by cells whose identifiers change over time. 
Observation 7: In legacy MBS design AMF selects gNBs that are in the service area corresponding to MBS session.
Observation 8: MCCH provides the list of MBS broadcast sessions, scheduling information, and the list of neighbours with the same MBS services.
And proposed the following:
Proposal 1:  RAN2 to confirm that for ETWS message dissemination through broadcast over NTN (if supported), initially will focus on primary notification message. 
Proposal 2: RAN2 to down-prioritize scenario S1.
Proposal 3: RAN2 to further explore whether scenario S2 requires specification changes.
Proposal 4: RAN2 is asked to decide if it is problematic when MBS service area is larger than intended area where MBS should be available.
Proposal 5: If RAN2 supports MBS via EMC in NTN, RAN2 sends the LS to RAN3 asking this WG to define corresponding NW signalling. 
Proposal 6: RAN2 discusses how/whether to split the MBS related information (such as list of MBS sessions, scheduling information, etc.) between SIB and MCCH.
Proposal 7: RAN2 adopts a similar signalling framework as defined for CoverageAreaInfo in SIB25 for reflecting the MBS service area. 
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