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Introduction
For MBS broadcast service topic, the NR NTN Phase 3 WID [1] content is as follows:
	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 contribution, we will discuss the potential enhancement to MBS broadcast service topic. Base on the discussion, we will provide corresponding observations and proposals.
Discussion
Base on the objective of the NR NTN WID [1], RAN3 needs to specify signalling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN. For some cases (as mentioned in the WID), the intended target service area may not equal to the coverage of a NTN Uu cell. Maybe it’s smaller than the coverage of a NTN Uu cell, maybe it’s across the coverage of some NTN cells. The figure below shows the example cases where intended service area(s) of some MBS service(s) are not equal to the coverage of Uu cell(s). 


Figure 1. Example scenarios where intended MBS service area not equal to NTN Uu cell(s)
Observation 1: For some cases the target service area may be not equal to the coverage of NTN Uu cell(s), e.g. smaller than a NTN Uu cell, across several NTN Uu Cells, etc.
The last RAN3 meeting discussed the MBS broadcast service for NR NTN system. According to the discussion, the agreement is achieved as below[2]:Agreement:
· RAN3 starts work on MBS broadcast service.

The last RAN3 meeting listed the following candidates to support MBS broadcast:
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 the current NGAP, the MBS Service Area Information is defined by a list of NR-CGI or TAI. TAI list used to define the MBS broadcast area could also be applied for NR NTN system, e.g. the operator expects to broadcast some MBS service for a city, a province. Similarly, for earth fixed cell or quasi earth fixed cell deployment, the cell ID list could also be used to describe the MBS service area.  
Proposal 1: Existing MBS Service Area Information defined by a list of NR-CGI or TAI could also be applied for NTN.
Then let’s further consider the case where the intended broadcast area is smaller than a NTN cell, or not equal to the coverage of the NTN cell(s).
As specified in TS 38.300, the mapping between Mapped Cell IDs and geographical areas is configured in the RAN and Core Network. The Mapped Cell ID on gNB side could be either pre-configured, based on operator policies, or determined by the gNB's implementation.We understand it’s possible to use Mapped cell ID(s)to describe the intended MBS service area over NG. Then NG-RAN node translate the geographical fixed areas of the mapped cell ID(s) and broadcast the info to the UE in the corresponding System Information. The design of Uu is pending to RAN2. To make usage of Mapped Cell ID for intended service area over NG, some stage 2 update is needed. 
Proposal 2: Mapped cell ID(s) could be used to describe the intended MBS service area for NTN.
If the mapped cell OAM configured/pre-planned could not be used to describe the intended MBS service area, we also need to consider the other way, e.g. using GNSS description, it could accurately and precisely define the service area of MBS broadcast. And its detailed format can have the same format as the area broadcast in the Uu link, which is pending to RAN2. 
Proposal 3: GNSS description could be considered for intended MBS service area, the detailed format can be aligned with the area broadcast in the Uu link, which is pending to RAN2.
As above, all of the solutions could work, which means MBS broadcast area for NR NTN can be defined by TAI list or NR CGI list(as legacy), Mapped cell ID list, or GNSS description. 
It is proposed to discuss and agree the TP for BLCR on 3 38.413.
Proposal 4: It is proposed to discuss and agree the TP for BLCR to TS 38.300 and TS 38.413 on support of Mapped Cell ID.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, the following observations and proposals are provided:
Observation 1: For some cases the target service area may be not equal to the coverage of NTN Uu cell(s), e.g. smaller than a NTN Uu cell, across several NTN Uu Cells, etc.
Proposal 1: Existing MBS Service Area Information defined by a list of NR-CGI or TAI could also be applied for NTN.
Proposal 2: Mapped cell ID(s) could be used to describe the intended MBS service area for NTN.
[bookmark: _GoBack]Proposal 3: GNSS description could be considered for intended MBS service area, the detailed format can be aligned with the area broadcast in the Uu link, which is pending to RAN2.
Proposal 4: It is proposed to discuss and agree the TP for BLCR to TS 38.300 and TS 38.413 on support of Mapped Cell ID.
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TP for BLCR on 38.300
[bookmark: _Toc163030322]START OF CHANGES
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 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.
The Cell Identities used to describe the MBS broadcast area may be the Mapped Cell ID.
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.
END OF CHANGES


TP for BLCR on 38.413
START OF CHANGES
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
	
	-
	-

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

	>TAI 
	M
	
	9.3.3.11 
	
	-
	-

	GNSS Description
	O
	
	FFS
	
	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.



Editor’s Note: The details of the GNSS Description is FFS which is pending to RAN2 decision..  
NEXT CHANGE
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[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905][bookmark: _Toc112757094][bookmark: _Toc162973953]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

 <<<<<<<<<<unchanged part is skipped>>>>>>>>>>>
	id-TimeSinceFailure,
	id-ClockQualityReportingControlInfo,
	id-RANfeedbacktype,
	id-QoSFlowTSCList,
	id-TSCTrafficCharacteristicsFeedback,
	id-ANPacketDelayBudgetUL,
	id-MBSCommServiceType,
	id-MobileIAB-MTUserLocationInformation,
[bookmark: _Hlk148705241]	id-PDUsetQoSParameters,
	id-PDUSetbasedHandlingIndicator,
	id-N6JitterInformation,
	id-ECNMarkingorCongestionInformationReportingRequest,
	id-ECNMarkingorCongestionInformationReportingStatus,
	id-XrDeviceWith2Rx,
	id-GNSS Description,

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
MBS-ServiceAreaInformation ::= SEQUENCE {
	mBS-ServiceAreaCellList		MBS-ServiceAreaCellList																OPTIONAL,
	mBS-ServiceAreaTAIList		MBS-ServiceAreaTAIList																OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { {MBS-ServiceAreaInformation-ExtIEs} }	OPTIONAL,
	...
}

MBS-ServiceAreaInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	{ID id-GNSS Description		CRITICALITY ignore	TYPE (FFS)	PRESENCE optional }

	...
}

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc88652511][bookmark: _Toc97891555][bookmark: _Toc99123760][bookmark: _Toc99662566][bookmark: _Toc105152645][bookmark: _Toc105174451][bookmark: _Toc106109449][bookmark: _Toc107409907][bookmark: _Toc112757096][bookmark: _Toc162973955]9.4.7	Constant Definitions
-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

NGAP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

<<<<<<<<<<unchanged part is skipped>>>>>>>>>>>
	id-ERedCapIndication									ProtocolIE-ID ::= 427
	id-XrDeviceWith2Rx										ProtocolIE-ID ::= 428
	id-UserPlaneErrorIndicator								ProtocolIE-ID ::= 429
	id-SLPositioningRangingServiceInfo						ProtocolIE-ID ::= 430
	id-GNSS Description										ProtocolIE-ID ::= xxx


END OF CHANGES
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