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1	Introduction
Last RAN Plenary agreed Rel-19 NR NTN WID to support MBS broadcast service with following objective:
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]

This contribution analyses the issues and the impact to RAN3.
2	Discussion
The main objective is to support the intended service area that is smaller than the coverage of a Uu cell. RAN3 need to specify the necessary signaling between CN and gNB to support this objective. Last meeting briefly discussed the following options:
· Option 1: Mapped cell ID/list in MBS service area
· Option 2: New intended service area, e.g., smaller granularity for the MBS broadcast service area
· Option 3: Based on GNSS description
 Before we analyse these options, it is worthy note that the MBS broadcast service is still sent in the whole Uu cell. In other words, no matter what kind of small area information is introduced in the NGAP interface, the MBS data is still distributed in the whole coverage of the NTN Uu cell, unless RAN2 develop a method to only transmit the MBS content in the target service area rather the whole Uu cell. In all three options, the usage for the new small service area information is supposed to be used by the gNB in SIB, e.g. to inform the UE that a MBS service is only applicable to the small area. 
analysis on Option 1
Current MBS Service Area Information IE can include a list of NR CGIs and/or a list of TAIs. Since the indicated MBS Service Area is related to the geographical area, so the NR CGI should be the Mapped Cell ID. 
As discussed in R17, the Mapped Cell ID was introduced to provide a granularity of the geographical area that is comparable to the geographical area of a TN cell, which can be smaller than the coverage of a NTN Uu cell. In addition, the geographical corresponding to a Mapped Cell ID is not randomly assigned. Operator can define Mapped Cell ID corresponds to a specific street/block/city, that may be related to the TN cell’s coverage.  For example, the geographical area corresponding to each Mapped Cell ID may be similar to the coverage of the TN cells.  
Observation 1: Operator can plan the geographical area corresponding to a Mapped Cell ID, which may be similar to the coverage of a TN cell. 
In current MBS system, the MBS Service Area is determined by the AF, as defined by TS 23.247 (copied as below).

--  Start of Text from TS 23.247 --


Figure 7.1.1.2-1: MBS Session Creation without PCC
Steps 1 to 6 are optional and only applicable if TMGI is used as MBS Session ID and required to be pre-allocated.
1.	AF sends Nnef_MBSTMGI_Allocate Request (TMGI number, [MBS service area]) message to NEF/MBSF to request allocation of a TMGI(s) to identify new MBS session(s). The MBS service area indicates the possible service area for those TMGI(s) to be allocated, which may be needed for local MBS.
NOTE 1:	Depending on the network deployment and use case, MB-SMF may receive requests from AF directly, or via NEF, or via MBSF, or via NEF and MBSF.
 …


Figure 7.3.1-1: MBS Session Establishment for Broadcast
0	Based on OAM configuration, RAN nodes announce in SIBs over the radio interface information about the MBS FSA IDs and frequencies of neighbouring cells.
1.	To establish broadcast MBS session, the AF performs TMGI allocation and MBS session creation as specified in clause 7.1.1.2 or 7.1.1.3. The MBS service type indicates to be broadcast service. The MBS FSA ID(s) of a broadcast MBS session are communicated in the service announcement towards the UE. The UE compares those MBS FSA IDs(s) with the MBS FSA ID(s) in SIBs for frequency selection.
2.	The MB-SMF may use NRF to discover the AMF(s) supporting MBS based on the MBS service area and select the appropriate one(s). Then the MB-SMF sends the Namf_MBSBroadcast_ContextCreate (TMGI, N2 SM information ([LL SSM], 5G QoS Profile, [NR RedCap UE Information]), MBS service area, [MBS FSA ID(s)]) messages to the selected AMF(s) in parallel if the service type is broadcast service. The MB-SMF may include a maximum response time in the request.
	If the MB-SMF receives the "NR RedCap UE Information" parameter (as defined in clause 6.19) from the AF (which may be via NEF/MBSF), the MB-SMF includes the "NR RedCap UE Information" parameter in N2 SM information.
3.	The AMF transfers the MBS Session Resource Setup Request message, which contains the N2 SM information in the received Namf_MBSBroadcast_ContextCreate Request to all NG-RANs which support MBS in the MBS service area. The AMF includes the MBS service area.
--  End of Text from TS 23.247 –
The definition for MBS Service Area information in CN interface is defined in TS 29.571 (copied as below)
-- Start of text from TS 29.571 --
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-- End of text from TS 29.571 --

In Option 1, the AF and the all CN nodes can behave the same as in terrestrial network. No changes to NGAP and CN interfaces, and no change to CN nodes and AF. Since the gNB knows the mapping between geographical area and the Mapped Cell ID, the gNB can translate the Mapped Cell ID to Circle (like for TN coverage) or Geographical area information or any other small area information to be agreed by RAN2. Option 1 may only require a small Stage-2 update to clarify the Mapped Cell ID is used in MBS, and the gNB translate the Mapped Cell ID to small area information in SIB.
Observation 2: Option 1 does not require changes to NGAP and CN interfaces, and no impact to AF and other CN nodes. gNB can translate Mapped Cell ID to small area information to be agreed by RAN2. 

analysis on Option 2 and Option 3
Both Option 2 and Option 3 requires the AF determining a new type of MBS service area information, i.e. New intended service area in Option 2, and GNSS description in Option 3. AF further provide the new type of MBS service area information to NEF/MBSF, then to MB-SMF, AMF, and NG-RAN. So it requires enhancement to all interfaces between NG-RAN and AF, more specifically, 
· Interface between AF and NEF/MBSF
· Interface between NEF/MBSF and MB-SMF
· Interface between MB-SMF and AMF
· Interface between AMF and NG-RAN
Unlike the normal AF determine the MBS Service Area as TAI/CGI, it requires enhancement to AF to provide additional “small area information”. 
Observation 3: Option 2 and Option 3 requires enhancement to all following interfaces, and affect AF and CN nodes.
· Interface between AF and NEF/MBSF
· Interface between NEF/MBSF and MB-SMF
· Interface between MB-SMF and AMF
· Interface between AMF and NG-RAN
It does not make sense for the AF be aware of the NTN and make changes. It is very beneficial for AF to reuse the existing behavior, i.e. determine TAI/CGI, no matter whether the MBS service is provided via TN or via NTN. Avoiding the modification to AF and CN nodes should be preferred. 
Observation 4: modification to AF and CN nodes should be avoided. 
In a summary, all three options enable the gNB to provide a small service area information in SIB. However, Option 2 and Option 3 require enhancements to NGAP and CN interfaces, and also affect many CN interfaces, AF and CN nodes, while Option 1 does not have this issue. So Option 1 is better.
Proposal 1: agree Option 1, i.e. use Mapped Cell ID to indicate the small service area. 
TP for TS 38.300 can be found in Annex A – TP for TS 38.300

5	Conclusion
In this contribution, we discussed how to support MBS broadcast service in NR NTN. Our proposals are:
Observation 1: Operator can plan the geographical area corresponding to a Mapped Cell ID, which may be similar to the coverage of a TN cell. 
Observation 2: Option 1 does not require changes to NGAP and CN interfaces, and no impact to AF and other CN nodes. gNB can translate Mapped Cell ID to small area information to be agreed by RAN2. 
Observation 3: Option 2 and Option 3 requires enhancement to all following interfaces, and affect AF and CN nodes.
· Interface between AF and NEF/MBSF
· Interface between NEF/MBSF and MB-SMF
· Interface between MB-SMF and AMF
· Interface between AMF and NG-RAN
Observation 4: modification to AF and CN nodes should be avoided. 

Proposal 1: agree Option 1, i.e. use Mapped Cell ID to indicate the small service area. 
TP for TS 38.300 can be found in Annex A – TP for TS 38.300
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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 Service Area.
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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