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1	Introduction
[bookmark: _Ref178064866]The approved work item justifications and objectives for NR NTN Evolution in Rel-19 [1] emphasizes:
	
3) MBS feature provides an important add-value for NR NTN system, leveraging the large coverage of the NTN compared to TN. Terrestrial MBS features are equally available for NR NTN in the 5G specifications, but for some cases the intended service area is expected to be smaller than the coverage of a Uu cell, some enhancements need to be done to notify the service area of a Broadcast service.




	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 paper, we seek to clarify use cases targeted for Rel-19 NTN MBS enhancement and a baseline solution for the signaling of the intended service area of a broadcast service.
2	Discussion
Geographical Area
While the features enabling the provision of MBS have been defined in the previous releases of terrestrial mobile network, the provision of MBS over NGSO NTN would require additional features and enhancements:
· Addressing NTN moving radio nodes (NGSO) causing the need to ensure service continuity over a given area when the gNB and/or the cell coverage areas are moving
· User group dependent MBS services: Enabling wide area MBS services addressing a specific user group over a large geographic area and different regulatory regions
· Service subscription with SIM-card less support for MBS services with broadcast service provider subscriptions from broadcast provides, different from MNO services
· MBS could also be provisioned over a dual connectivity (joint TN and NTN MBS reception).
· Location dependent MBS service: Enabling distribution of different content data to different MBS service areas
The WID [1] suggests to study the last bullet point. The location dependent MBS requires a fixed geographical area information and mapping.
[image: ]
Figure 1 - Current geographically-related identities in the specs
The question of the fixed geographical area on Earth was already treated during study and standardization phases to handle for instance the regulatory requirements. The UE location needs to be known by the network to perform the correct AMF selection and provide geographically-associated services. In the Figure above, we can see in a scenario with a GEO SAT the following geographically-related identities:
· Satellite beam: a beam created by Satellite Active Antenna System. A satellite beam may not be identified by the UE
· Physical NR Cell: known at the RAN level and corresponds to a beam or a group of beams footprint on Earth
· Mapped Cell: indicated by the gNB to the Core Network as part of the User Location Information and used for the PWS, the Area of Interest, paging optimization. Note that it is not broadcasted to the UE and used only by the network operator.
· Tracking Area: corresponds to a fixed geographical area used for paging and keep record location of the UE in IDLE mode at the larger granularity than cell level
For the case of GEO satellite, the satellite beam footprint defined in [38.821] is 250 km (band-S) or 110 km (band-L) with a satellite footprint of approximately one third of the Earth surface.
The objective given by the WID is to define an intended broadcast service area, fixed on Earth where a broadcast content is available for connected UE (handheld or VSAT). The [3]-§6.2.3 describes for terrestrial networks the Location dependent MBS service using Area Session ID associated to a MBS service area. The area session ID is defined at the cell level in the specifications (i.e. should be defined at the “mapped cell” level in the NTN). The mapped cells can be considered for location dependent MBS service area signaling. Note that mapped cells grid is defined by the RAN operator, thus, the mapped cell can be designed to cover pre-determined coherent geographical area (e.g. countries). However, the mapped cell grid can also be designed by the network operator to correspond to characteristics of the satellite. For instance, the size of the mapped cell corresponds to the size of a satellite beam. It is reasonable to have this kind of implementation for the GEO satellite where the cells are large and fixed to the Earth. In this case, the intended service area size could be smaller than a mapped cell ID as illustrated in Figure 2.
The intended service area for MBS broadcast could be smaller than of a mapped cell depending on the network operator configurations	Comment by Thales: Are we sure ?	Comment by Flavien Ronteix (Thales): Yes, that is explained above. The satellite operator probably match the mapped cell size to satellite beam footprint size, but the intended service area could be smaller (e.g. GEO)
Regarding to the observation above, it is necessary to define a new type of fixed-to-ground geographical area to signal a service area for MBS broadcast.
Define a new Earth fixed geographical area to represent the intended service area
The service area is very similar to what was already defined for PWS (Public Warning System) where an emergency alert can be broadcasted within certain geographical areas down to the size of a single TN cell through SIB8 in TN. The emergency messaging broadcasting is also a targeted service for MBS broadcast service. Especially, the warningAreaCoordinatesSegment IE [4]-§9.3.63 can be reused as an efficient way to define a new MBSGeofilteringAreaCoordinates IE. The warning area coordinate (WAC) [5] can use coordinates, radius or polygon description of the geographical area.
Re-use as much as possible existing procedures and messages to address the issue of service area for broadcast service.
Consider Warning Area Coordinates (WAC) used in CMAS geographical filtering for geographical area definition (either coordinates, radius or polygon).
As discussed in [2], the broadcast service should benefits of a joint TN/NTN deployment. The usage of dedicated geographical area for MBS geofiltering could then be used also in TN, avoiding multiple definitions.
The definition of a dedicated geographical service area for broadcast service in NTN is compatible for a usage ofwith a joint TN/NTN deployment in a future Release.

Information broadcast
There is two options to broadcast the intended service area information into the coverage area of the satellite
· By using existing NTN SIB 19 to add an optional IE
· By defining a new SIB for broadcast service in NTN
The SIB 19 is interesting solution but the issue is that it increase the size of the NTN essential SIB even for UE not compatible or interesting by the broadcast services. That is why, such as SIB 25 for TN coverage area information broadcast in NTN and SIB 20, 21 to carry the information required to acquire the MCCH configuration for MBS broadcast, it is interesting to define a new SIB. The new SIB is broadcasted only if a broadcast service is available in a cell.
Define a new SIB for NTN to carry transport the information of defining the intended broadcast service area
TIt seems beneficial to define a dedicated SIB for MBS service in the NTN for the next Releases for further improvementshe new SIB is more future proof if the MBS is developed for NTN in future release	Comment by Thales: Not clear

Usage of the service area information

[image: ]
Figure 2 - MBS delivery mode [3]
At the network-side, the 5GC is responsible of the replication of the data to be broadcasted in the cells. In [3]-§6.2.3, the location dependent MBS service defines a MBS Service area that is a list of Cell ID or TAI list. RAN2#125bis agreed to consider intended service area that can be smaller than a mapped Cell ID (i.e. Cell ID in the NTN). The mapped Cell ID are reported by the RAN and known at the core network. The MB-UPF and MB network service functions can thus determine a list of Cell ID where at least a portion of a mapped Cell ID are concerning by the MBS broadcast service. The replication function should replicate data for the NG-RAN nodes where the broadcast service is intended. Therefore, the broadcast transmission are limited to the mapped cell where at least a portion are in the intended service area.
The broadcast transmission are limited to the mapped cells where at least a portion are in the intended service area	Comment by Thales: Not clear
It is up to 5GC network implementation to determine the list of mapped cells part of  list according to the intended broadcast service area
At the UE-side, the information of the service area is used by the UE to determine if it is in the coverage of a broadcast service. If so, the UE while proceed and decode the broadcast channel. For NTN devices, it is interesting to first decode the SIB without decoding the broadcast channel for a question of energy consumption.
It is up to UE implementation to determine if whether it is in the intended broadcast service area based on the broadcast geographical area forto trigger the decoding the broadcast traffic




3	Conclusion
In the previous sections we made the following observations and proposals:

<Geographical area>
1. The intended service area for MBS broadcast could be smaller than of a mapped cell depending on the network operator configurations
1. Define a new Earth fixed geographical area to represent the intended service area
Re-use as much as possible existing procedures and messages to address the issue of service area for broadcast service.
Consider Warning Area Coordinates (WAC) used in CMAS geographical filtering for geographical area definition (either coordinates, radius or polygon).
The definition of a dedicated geographical service area for broadcast service in NTN is compatible with a joint TN/NTN deployment in a future Release.
1. The definition of a dedicated geographical service area for broadcast service in NTN is compatible for a usage of a joint TN/NTN deployment in a future Release.

<Information broadcast>
Define a new SIB for NTN to transport the information defining the intended broadcast service area
Define a new SIB for NTN to carry information of broadcast service area
It seems beneficial to define a dedicated SIB for MBS service in the NTN for the next Releases for further improvements
1. The new SIB is more future proof if the MBS is developed for NTN in future release

<Usage of the service area information>
The broadcast transmission are limited to the mapped cells where at least a portion are in the intended service area
It is up to 5GC network implementation to determine the mapped cell list according to the intended service area
It is up to UE implementation to determine if it is in the intended service area based on the broadcast geographical area for decoding the broadcast traffic
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