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1	Introduction
The previous RAN3#123bis meeting made the following agreements. 
-	RAN3 starts work on MBS broadcast service.

In the meantime, the RAN2#125bis meeting made agreements as follows. 
Agreements:
1. For MBS broadcast service we don’t restrict the work to any satellite constellation type
2. We prioritize working on a solution for MBS broadcast but we don’t preclude other broadcast services, namely ETWS
3. We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
4. The intended service area can cover the area of more than one NTN cells (or portions thereof)
5. 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)
6. 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

Taking above into account, this contribution provides our considerations on the potential network signaling impact.
2	Discussion
As observed above, RAN2 already agreed to not restrict the work on MBS broadcast service to any satellite constellation type, i.e., neither NGSO only nor GSO only. It makes sense for RAN3 to study solutions on the intended area for MBS broadcast service applicable to both NGSO and GSO.
[bookmark: _Toc135998684][bookmark: _Toc160525629][bookmark: _Toc163051983]Observation 1: RAN2 agreed that for MBS broadcast service there are no restrictions to any satellite constellation type.
Also, it can be observed that RAN2 agreed that the intended areas could be at least one portion of a Uu cell, or could be the area of more than one NTN cells (or portions thereof). 
Observation 2: RAN2 agreed that the intended areas could be at least one portion of a Uu cell, or could be the area of more than one NTN cells (or portions thereof).  
RAN2 also agreed to prioritize working on a solution for MBS broadcast but don’t preclude other broadcast services, namely ETWS. 
Observation 3: RAN2 agreed to prioritize working on a solution for MBS broadcast but don’t preclude other broadcast services, namely ETWS.  
For the delivery of the MBS broadcast services within an intended service area, only the UEs within the MBS service area may receive content data, while the UEs outside the MBS service area may not be allowed to receive location specific content. We can see from RAN2 discussion that the Uu cell could be bigger than the intended service area, then RAN2 is aware that the UE outside the intended service area should not receive the service. RAN3 could not manage such issue linked to the Uu Cell; RAN3 should rely on either RAN2, either upper layer (SA2) to solve this issue, and RAN3 should focus on passing the intended service area from AMF to gNB independently of the size of the intended service area. 
According to current NGAP specification, the MBS service area information is included in the MBS broadcast session related procedures. 
	9.3.1.208	MBS Service Area
This IE contains the MBS service area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Session Type
	M
	
	
	

	>location independent
	
	
	
	

	>>MBS Service Area Information
	M
	
	9.3.1.209
	

	>location dependent
	
	
	
	

	>>MBS Service Area Information List
	
	1
	
	

	>>>MBS Service Area Information Item
	
	1..<maxnoofMBSServiceArea Information>
	
	

	>>>>MBS Area Session ID
	M
	
	9.3.1.207
	

	>>>>MBS Service Area Information
	M
	
	9.3.1.209
	



	Range bound
	Explanation

	maxnoofMBSServiceAreaInformation
	Maximum no. of MBS Service Area Information elements in the MBS Service Area Information Location Dependent List IE. Value is 256.



9.3.1.209	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 
	



	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.







It can be noticed that the MBS service area information indicated from the CN to the gNB could be TA list or cell list now.
As observed above, RAN2 agreed the geographical area formats to model service area as follows.
· Circles (like for TN coverage)
· Geographical area information, e.g. via polygons, to better approximate the intended shape of service area 
We do assume for RAN3, that RAN2 will be able to provide these areas to the UE via e.g., new SIB (New MBMS SIB) or enhancing the MBMS SIB to allows the UE to know if it will be in the area or not. The gNB should be able to construct the SIB and the geographical area information based on the information provided by the AMF.
In order for the AMF to inform the gNB of the intended areas for NTN which could be at least one portion of a Uu cell, or could be the area of more than one NTN Uu cells (or portions thereof), there are several options as follows. 
· Option 1: reuse the mapped cell ID concept
In this option, the CGI between the gNB and core network for MBS service area information can be specified to correspond to the mapped cell ID. Then the RAN should map and translate the received mapped cell ID from the CN, into the intended area format broadcasted over the Uu interface i.e., the “Geographical area information, e.g. via polygons, to better approximate the intended shape of service area”. 

· Option 2: a new geographic area information, 
In this option, a new geographic area information can be defined, e.g., in the form of area centre and coverage diameter. The detailed format can take the same format as the area broadcast over the Uu interface. The detailed formats can be dependent on RAN2 decision. For this option, there is no mapping or translation actions for the NG-RAN node.  
 
· Option 3: TAI list 
This option is already supported, and can be applicable in case the intended broadcast service is big, e.g., covering multiple Uu cells. 

Note that multiple options can be supported, and it is up to the CN to indicate the intended service area. In previous meeting we suggested to re-use the Warning Area List used for PWS for MBS, as the SIB construction should be the same. However, there is a risk of “collision” over these areas, SIB, broadcast, in case of incoming PWS/C-MAS message during an MBS broadcast service broadcast.

On stage 2, we also suggest to remove and clean-up the Mapped Cell usage, to avoid to list all. The basic assumption is that the Mapped Cell are used for CN and all, unless a restriction is explicated. This is also beneficial to avoid making changes for each feature introduced in the future for NTN.

Proposal 1: For MBS broadcast via NR NTN, RAN3 to consider above options to indicate the intended service area. 
Proposal 2: RAN3 to endorse the NGAP TP or the stage 2 TP provided in the Annex. 
3	Conclusion
In this paper, we provide the following observations and proposals:

Proposal 1: For MBS broadcast via NR NTN, RAN3 to consider above options to indicate the intended service area. 
Proposal 2: RAN3 to endorse the NGAP TP or the stage 2 TP provided in the Annex. 

Annex1	Text Proposal for TS 38.413
[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc162973757][bookmark: _GoBack]9.3.1.209	MBS Service Area Information
This IE contains MBS service area information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBS Service Area Cell List
	
	0..<maxnoofCellsforMBS>
	
	
	-
	

	>NR CGI
	M
	
	9.3.1.7
	[FFS]
	-
	

	MBS Service Area TAI List
	
	0..<maxnoofTAIforMBS>
	
	
	-
	

	>TAI 
	M
	
	9.3.3.11 
	
	-
	

	MBS Service Area Geographic Area List
	
	0..<maxnoofGeographicAreaforMBS>
	
	Used only for NTN
	YES
	ignore

	>Geographic Area
	M
	
	 OCTET STRING
	Encoded in the same format as the [FFS] IE as defined in TS 38.331 [18].
	-
	



	Range bound
	Explanation

	maxnoofCellsforMBS
	Maximum no. of cells allowed within one MBS Service Area. Value is 8192.

	maxnoofTAIforMBS
	Maximum no. of TAs allowed within one MBS Service Area. Value is 1024.

	maxnoofGeographicAreaforMBS
	Maximum no. of geographic area allowed within one MBS Service Area. Value is FFS.



Editor’s Note: The details of the MBS Service Area Geographic Area List are to be further studied by RAN2. 
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Annex2	Text Proposal for TS 38.300
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Hlk163411202]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, except for:
-	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 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.
[bookmark: _Hlk163411147]The MBS broadcast service is supported over the intended service area. The intended service area can be in a form of cell ID list, TAI list, or geographic area list or any of combinations as defined in TS 38.413 [26]. 

Editor’s Note: The above paragraphs may be reformulated, and the geographic area is also pending to RAN2 decision.  

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
