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1   Introduction
According to the RAN plenary #103 meeting, the approved work item on NTN contains the following objective on broadcast service:
	1. [bookmark: _Hlk162445187]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 aim at starting the discussion on the support of broadcast service.
2   Discussion
In NR NTN, if MBS feature is enabled, it is possible that the intended service area is smaller than the cell coverage due to the large coverage area of an NTN cell, as shown in the picture below:
[image: ]
As a result, a UE may receive broadcast service which is not supposed to be received by this UE, for instance, a cell coverage is overlapping two countries while the service area is expected to reach one of those 2 countries. 
In R17 MBS, SA2 has introduced local MBS service and location dependent MBS service. The MBS service area can be provided to the gNB and the UE respectively as defined in TS 23.247:
[bookmark: _CRTable6_9_11]Table 6.9.1-1: Multicast MBS Session Context
	Parameter
	Description
	NG-RAN
	AMF
	SMF
	MB-SMF

	State
	State of MBS session ('Active' or 'Inactive' or 'Configured')
	X
(note 2)
	
	X
(note 2)
	X

	SSM (source specific IP multicast address)
	IP multicast address identifying the MBS session.
	
	
	X
(note 1)
	X
(note 1)

	TMGI
	Temporary Mobile Group Identity allocated to the MBS Session.
	X
	X
	x
	X

	Area Session Identifier
	Used for MBS session with location dependent content. When present, the Area Session Identifier together with the TMGI uniquely identify the MBS Session in a specific MBS service area.
	X
(note 1)
	X
	X
(note 1)
	X
(note 1)

	MB-SMF
	The MB-SMF that handles the MBS session.
	
	X
	X
	

	QoS information
	QoS information of the MBS session.
	X
	
	X
	X

	MBS Service Area
	Area over which the MBS session data is distributed (i.e. Cell ID list or TAI list).
	X
(note 1)
	
	X
(note 1)
	X
(note 1)

	<unrelated parts omitted>



	TS 23.247 Clause 6.11:
For local MBS service, the Service Announcement may include the MBS service area. The MBS service area used by AF can be Cell ID list, TAI list, geographical area information or civic address information. Amongst them, Cell ID list and TAI list shall only be used by AFs who reside in trust domain, and when the AFs are aware of such information.



The existing MBS service area information is in the form of cell ID list or TAI list, which does not solve the issue of cell coverage area being larger than the intended service area. One possible solution is to enhance the MBS service area information in TS 23.247 to include geographic area information as well, e.g. in the form of area centre and coverage diameter. However, this is in SA2 scope and has no RAN2 impacts.
An alternative is to provide the information in the Uu interface, as already hinted by the WID objective. Based on this, RAN2 can discuss the signalling details of the area information.
Proposal 1: The intended service area information is informed to the UE in the Uu interface.
MBS has been standardized in previous releases. The goal of the feature is to deliver the same service and the same data contents simultaneously to all UEs via Broadcast service and to a set of UEs via Multicast service. For the broadcast service, a UE (regardless of the RRC state) could receive the MBS configuration for broadcast session via MCCH. Before reception of the MCCH, the UE needs to acquire the system information for monitoring the MCCH.
To support MBS service, the system information and MCCH can be utilised as described below:
· SIB20 is used to inform the MCCH/MTCH configuration information (the frequency resource for MCCH and MTCH, the time resource for MCCH). If the serving cell sends SIB20, UE will receive the MCCH of this cell.
· SIB21 is used to inform the MBS Frequency Selection Area Identities of the current/ neighbour frequencies. If the MBS broadcast capable UE is receiving or interested to receive an MBS broadcast service(s) and can only receive this MBS broadcast service(s) by camping on a frequency on which it is provided, the UE may consider that frequency to be the highest priority during the MBS broadcast session.
· MBSBroadcastConfiguration message (provided in MCCH) is used to inform the control information for MBS (including the MRB configuration, PDSCH configuration for MTCH per MBS session, and neighbor cells which are also broadcasting this MBS session). UE will receive the MTCH for the interested MBS session.
Carrying the service area information in different places may have different implications, for instance: 
· If included in SIB20, UE can know whether to receive the MBSBroadcastConfiguration message based on the target area information.
· If included in SIB21, UE can know whether need to perform the cell reselection based on the MBS frequency selection area identifies.
· If included in MBSBroadcastConfiguration, UE can know whether need to receive the MBS service per MBS session ID.
[image: ]
Proposal 2: RAN2 consider the following possibilities for including the service area information: SIB20/ SIB21/ MBSBroadcastConfiguration, and discuss the corresponding UE behaviour.
3   Conclusion
In this paper, we discuss about the signaling of the intended service area of a broadcast service and propose the following:
Proposal 1: The intended service area information is informed to the UE in the Uu interface.
Proposal 2: RAN2 consider the following possibilities for including the service area information: SIB20/ SIB21/ MBSBroadcastConfiguration, and discuss the corresponding UE behaviour.
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