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1 Introduction
The last RAN3 meeting decided to focus on the MBS broadcast service scenario, followed by PWS, which is also consistent with RAN2. 
RAN3 starts work on MBS broadcast service.
MBS Broadcast service delivery area over NG:
· Mapped cell ID/list in MBS service area
· New intended service area, e.g., smaller granularity for the MBS broadcast service area
· Based on GNSS description
In this contribution, we will discuss the potential enhancement to MBS broadcast service topic.
2 Discussion
[bookmark: _Hlk134272820][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: _Hlk162342743][bookmark: _Hlk164862614]In some scenarios of NTN, 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.


Fig. MBS intended service area in NTN Cell
Current specification, the 5GC starts the broadcast session by sending the NGAP Broadcast Session Setup Request message to the gNB containing the area information. The MBS service area is limited by the CGI and TA, as shown below.
MBS Service Area information
This IE contains MBS service area information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	

	>NR CGI
	M
	
	9.3.1.7
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	

	>TAI 
	M
	
	9.3.3.11 
	



For how to enhance the delivery area of MBS broadcast services on NGAP, there are the following options:
· Mapped cell ID/list in MBS service area
· New intended service area, e.g., smaller granularity for the MBS broadcast service area
· [bookmark: _Hlk165193804]Based on GNSS description
[bookmark: _Hlk162341337]Considering that RAN3 has introduced the concept of Mapped cell IDs with smaller granularity in NTN to identify specific geographic regions and has been widely applied in NGAP messages. Similarly, Mapped Cell ID should be considered for MBS Broadcast setup procedure as a baseline. A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions). Therefore, we assume that using Mapped cell IDs can achieve granularity comparable to TN Cell (ensuring an accuracy in the order of 2 km).
The gNB obtains the intended service area for MBS services based on the area identified by the Mapped cell ID and broadcasts it to the UE. Then the UE can determine whether it is within the corresponding geographical range based on location information to receive broadcasting information.
[bookmark: _Hlk162342094]Proposal 1: Mapped Cell ID should be considered for MBS Broadcast setup procedure.
In addition, we note that MBS service area information can include various forms according to TS 23.247:
The MBS service area information 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 RAN2 meeting reached the following agreements regarding the geographical area formats:
[bookmark: _Hlk165193591]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
Considering that the actual MBS broadcast service area in NTN scenarios may be polygonal or irregular shapes, RAN3 can discuss whether additional indicator information needs to be introduced to support finer grained area partitioning (e.g. GNSS description).
Proposal 2: GNSS description can be used to indicate MBS service areas from 5GC to NG-RAN.
3 Conclusions
In this paper, we have the following proposal:
Proposal 1: Mapped Cell ID should be considered for MBS Broadcast setup procedure. 
Proposal 2: GNSS description can be used to indicate MBS service areas from 5GC to NG-RAN.
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5 Annex: Text Proposal for 38.300

[bookmark: _Toc155991753]16.14.5	NG-RAN signalling
The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [50], used in following cases corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported:
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information;
-	The Cell Identity used for Paging Optimization in NG interface;
-	The Cell Identity used for Area of Interest;
-	The Cell Identity used for PWS.
-	The Cell Identity used for MBS broadcast service.
The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell. The cell identity used in the NG and Xn handover messages, Xn Setup and Xn NG-RAN Node Configuration Update procedures is expected to be Uu Cell ID.
The Cell Identities used in the RAN Paging Area during Xn RAN paging allow the identification of the correct target cells for RAN paging.
NOTE 1:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.
The mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network.
NOTE 2:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate differerent geographical areas (e.g. overlapping and/or with different dimensions).
The gNB is responsible for constructing the Mapped Cell ID based on the UE location information received from the UE, if available. The mapping may be pre-configured (e.g., up to operator's policy) or up to implementation.
NOTE 3:	As described in TS 23.501 [3], the User Location Information may enable the AMF to determine whether the UE is allowed to operate at its present location. Special Mapped Cell IDs or TACs may be used to indicate areas outside the serving PLMN's country.
The gNB reports the broadcasted TAC(s) of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE's location information, the gNB may determine the TAI the UE is currently located in and provide that TAI to the AMF as part of ULI.
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