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1   Introduction
At the RAN plenary #103 meeting, the work item on NTN for NR is approved [1] with the following broadcast service objective: 
	· [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 the RAN3 impact on the support of MBS broadcast service over NTN.
2   Discussion
As observed above in the Rel-19 WID [1], it allows to support broadcast services over NTN applicable to the intended areas, where the MBS broadcast is taken as an example. That to say, the MBS multicast services delivery is out of scope for this WI. 
Observation 1: only broadcast service delivery over the intended service area is to be supported by the WID, but not the MBS multicast service delivery. 

In addition, the WID has the following assumptions for the NR NTN enhancements in [1].   
	The work item aims at specifying further enhancements for NG-RAN based NTN (Non-Terrestrial Networks) with the following assumptions:
· GSO (Geo Synchronous Orbit) and NGSO (Non-Geo Synchronous Orbit). NGSO includes Low Earth Orbit (LEO) and Medium Earth Orbit (MEO).
· Earth fixed tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS (Global Navigation Satellite Systems) capabilities
· In frequency band above 10 GHz, both Terminal Type 1 (Electronic steering antenna) and Type 2 (Mechanical steering antenna) to be considered for GSO and NGSO
· Implicit compatibility to support HAPS (High Altitude Platform Station) and ATG (Air To Ground) scenarios, where relevant




We understand the above assumptions are also applicable for the broadcast service delivery within the intended service, including both the GSO and NGSO satellites deployments. Also, RAN2 will further determine the broadcast details (e.g., MCCH) especially considering the NGSO satellite deployments.  

Proposal 1: RAN3 considers that the broadcast service delivery in intended service area is intended to be applicable for both the GSO and NGSO. And RAN3 understands RAN2 will further determine the broadcast details (e.g., MCCH) especially considering the NGSO satellite deployments. 
As the first step towards the broadcast services, it is important to have common understanding on what size the intended service area might be. In our view, the intended service area size should correspond to the Terrestrial Uu cell, or the TAC, but nothing smaller. The detailed options of the intended service area can be found in proposal 4. 
Proposal 2: RAN3 to agree that the intended service area size is at Terrestrial Uu cell, or the TAC granularity, but not in a smaller granularity level.  

Then for the broadcast services, both the PWS and MBS broadcast service can be considered. 
First for the PWS, the Warning Area List IE included in the NGAP PWS related procedures can indicate the warning area, e.g., cell IDs, TAIs, or emergency area ID. In TS 38.300 it is already specified the cell ID wherein corresponds to the mapped cell ID. The Emergency Area ID may consist of several cells, and the Emergency Area ID is defined by the operator. It can further clarify this emergency area ID may consist of serval mapped cells.  
 
	[bookmark: _Toc20955201][bookmark: _Toc29503650][bookmark: _Toc29504234][bookmark: _Toc29504818][bookmark: _Toc36553264][bookmark: _Toc36554991][bookmark: _Toc45652302][bookmark: _Toc45658734][bookmark: _Toc45720554][bookmark: _Toc45798434][bookmark: _Toc45897823][bookmark: _Toc51746027][bookmark: _Toc64446291][bookmark: _Toc73982161][bookmark: _Toc88652250][bookmark: _Toc97891293][bookmark: _Toc99123436][bookmark: _Toc99662241][bookmark: _Toc105152308][bookmark: _Toc105174114][bookmark: _Toc106109112][bookmark: _Toc106123017][bookmark: _Toc107409570][bookmark: _Toc112756759][bookmark: _Toc155944527]9.3.1.37	Warning Area List
This IE indicates the areas where the warning message needs to be broadcast or cancelled.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Warning Area
	M
	
	
	

	>E-UTRA Cell IDs
	
	
	
	

	>>EUTRA CGI List for Warning
	
	1..<maxnoofCellIDforWarning>
	
	

	>>>E-UTRA CGI
	M
	
	9.3.1.9
	

	>NR Cell IDs
	
	
	
	

	>>NR CGI List for Warning
	
	1..<maxnoofCellIDforWarning>
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	

	>TAIs for Warning
	
	
	
	

	>>TAI List for Warning
	
	1..<maxnoofTAIforWarning>
	
	

	>>>TAI
	M
	
	9.3.3.11
	

	>Emergency Area IDs
	
	
	
	

	>>Emergency Area ID List
	
	1..<maxnoofEmergencyAreaID>
	
	

	>>>Emergency Area ID
	M
	
	9.3.1.48
	






Proposal 3: RAN3 to consider that PWS Warning Area List may be considered for the broadcast without further PWS stage 3 work. 

Then for MBS broadcast services, for the delivery within 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. 
According to current NGAP specification, the MBS service area information is included in the MBS broadcast session related procedures. 
	
[bookmark: _Toc99123608][bookmark: _Toc99662413][bookmark: _Toc105152480][bookmark: _Toc105174286][bookmark: _Toc106109284][bookmark: _Toc107409742][bookmark: _Toc112756931][bookmark: _Toc155944699]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.



[bookmark: _CR9_3_1_209][bookmark: _Toc99123609][bookmark: _Toc99662414][bookmark: _Toc105152481][bookmark: _Toc105174287][bookmark: _Toc106109285][bookmark: _Toc107409743][bookmark: _Toc112756932][bookmark: _Toc155944700]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 observed that the MBS service area information indicated from the CN to the gNB could be TA list, cell list for location dependent and location independent cases. 
Observation 2: over NG, the MBS service area information indicated from the CN to the gNB could be TA list, cell list for location dependent and location independent cases via NR TN. 

In order for the AMF to inform the gNB of the intended areas for NTN, which are smaller than a Uu Cell, there are several options as follows. Note that these options can be possibly supported together and included as the intended service area. 
· Option 1: reuse the mapped cell ID concept, i.e., to specify that the CGI between the gNB and core network for MBS service area information corresponds to the mapped cell ID. However, the mapped cell could not match with the geographic area due to the Uu beam e.g., there is only one cell while the beam may cover much more. This option should be further discussed. 
· Option 2: a new geographic area information, e.g., in the form of area centre and coverage diameter. The detailed format can have the same format as the area broadcast in the Uu link. This option is pending to RAN2 and this does not exclude the usage of the warning area list used for PWS. 
· Option 3: TAI list, which is already supported. 

Proposal 4: RAN3 to consider above options to indicate the intended service area for MBS broadcast via NR NTN, and capture into the NGAP. 


3   Conclusion
In this paper, we provide the following observations and proposals:

Observation 1: only broadcast service delivery over the intended service area is to be supported by the WID, but not the MBS multicast service delivery. 
Proposal 1: RAN3 considers that the broadcast service delivery in intended service area is intended to be applicable for both the GSO and NGSO. And RAN3 understands RAN2 will further determine the broadcast details (e.g., MCCH) especially considering the NGSO satellite deployments. 
Proposal 2: RAN3 to agree that the intended service area is at Terrestrial Uu cell, or the TAC granularity, but not in a smaller granularity level.  
Proposal 3: RAN3 to consider that PWS Warning Area List may be considered for the broadcast without further PWS stage 3 work. 
Observation 2: over NG, the MBS service area information indicated from the CN to the gNB could be TA list, cell list for location dependent and location independent cases via NR TN. 
Proposal 4: RAN3 to consider above options to indicate the intended service area for MBS broadcast via NR NTN, and capture into the NGAP. 
In the section 5 and 6, the TP for TS 38.413 and TS 38.300 are provided. 

4   Reference
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5   Annex- TP for TS 38.413

[bookmark: _Toc162973757]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>
	
	FFS for NTN
	-
	

	>NR CGI
	M
	
	9.3.1.7
	
	-
	

	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 [FFS]
	M
	
	 
	
	-
	

	Warning Area List
	O
	
	9.3.1.37
	FFS for NTN
	YES
	ignore



	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. RAN2 involvement is needed.  

6   Annex- TP for TS 38.300

[bookmark: _Toc155991753]16.14.5	NG-RAN signalling
[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 as defined in TS 38.413 [26]. 


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