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Introduction
MBS feature could provide an important add-value for NTN, taking advantage of the larger coverage characteristic compared to terrestrial network. Considering that in NTN system, the intended service area would be smaller that the coverage of a Uu cell, therefore some enhancements are needed to apply MBS broadcast in NTN, and the related R19 WID scope is as following:
3.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 would like to provide insights into potential enhancements on the MBS broadcast for NTN system.
[bookmark: _Hlk41985036]Discussion
Per the discussion among companies, MBS broadcast service could introduce an important add-value for NTN system leveraging the large coverage of satellite. And what needs to do is to specify SIB signaling to indicate the indicate the intended service area due to that the actual service area is smaller than a NTN Uu cell in some cases, which is a low-hanging fruit. For MBS broadcast in TN, the service area related information is provided in SIB21 [2]. And the SAI (Service Area Identifier) is used to identify an area consisting of one or more cells belonging to the same Location Area [3].
However, a NTN cell has a larger coverage compared to TN cell, as shown in Fig.1, there are 2 smaller intended service areas in one NTN cell, UE1 in the intended service area 1 and UE2 in the intended service area 2 are the target users of MBS broadcast service, while the UE3 does not need to receive the broadcast service or has no interest in it. 


Fig.1 MBS broadcast over NTN
To further limit the coverage of intended service area for MBS broadcast, we could consider to introduce intended service area information in system information. There are several options could be discussed.
· Option 1, a similar scheme to TN coverage information introduced in NTN R18 to assist TN neighbour cell measurements could be the baseline. That is to broadcast intended service area ID, service area reference location and distance radius information to UE. Then UE receive the broadcast service based on whether in the service area or whether interested in the service.
IntendedServiceAreaInfo-r19 ::=       SEQUENCE {
    intendedServiceAreaId-r19                  IntendedServiceAreaId-r19,
    intendedServiceArea-ReferenceLocation-r19       ReferenceLocation-r17,
    intendedServiceArea-DistanceRadius-r19          INTEGER(0..65536)

· Option 2, to directly update the granularity of SAI(Selection Area Identities) in SIB21 from frequency level to service area level as following:   
SIB21 information element
-- ASN1START
-- TAG-SIB21-START

SIB21-r17 ::= SEQUENCE {
    mbs-FSAI-IntraFreq-r17                   MBS-FSAI-List-r17                OPTIONAL,  -- Need R
    mbs-FSAI-InterFreqList-r17               MBS-FSAI-InterFreqList-r17       OPTIONAL,  -- Need R
    lateNonCriticalExtension                 OCTET STRING                     OPTIONAL,
    ...
}

MBS-FSAI-List-r17 ::= SEQUENCE (SIZE (1..maxFSAI-MBS-r17)) OF MBS-FSAI-r17

MBS-FSAI-InterFreqList-r17 ::= SEQUENCE (SIZE (1..maxFreq)) OF MBS-FSAI-InterFreq-r17

MBS-FSAI-InterFreq-r17 ::= SEQUENCE {
    dl-CarrierFreq-r17         ARFCN-ValueNR,
    mbs-FSAI-List-r17          MBS-FSAI-List-r17
}

MBS-FSAI-r17 ::= OCTET STRING (SIZE (3))
SIB21-r19 ::= SEQUENCE {
    mbs-FSAI-IntraCell-r19                   MBS-FSAI-List-r17                OPTIONAL,  -- Need R
    lateNonCriticalExtension                 OCTET STRING                     OPTIONAL,
    ...
}

-- TAG-SIB21-STOP
-- ASN1STOP

	SIB21 field descriptions

	mbs-FSAI-InterFreqList
Contains a list of neighboring frequencies including additional bands, if any, that provide MBS services and the corresponding MBS FSAIs.

	mbs-FSAI-IntraFreq
Contains the list of MBS FSAIs for the current frequency. For MBS service continuity, the UE shall use all MBS FSAIs listed in mbs-FSAI-IntraFreq to derive the MBS frequencies of interest.

	mbs-FSAI-IntraCell
Contains the list of MBS FSAIs for the current cell. For MBS service continuity, the UE shall use all MBS FSAIs listed in mbs-FSAI-IntraCell to derive the MBS frequencies of interest.


Further, considering that one intended service area may cross several country border, different country information need to be taken into account. However, the existing TMGI (Temporary Mobile Group Identity) used within MBMS to uniquely identify Multicast and Broadcast bearer services and the structure of TMGI is shown in the following figure:


Figure 15.2.1: Structure of TMGI [3]
And the SAI is constituted by Service Area Code (SAC) together with the PLMN-Id and the LAC (Location Area Code):
-	SAI = PLMN-Id || LAC || SAC [3]
Based on above, current TMGI and SAI have already contained MCC or PLMN ID respectively, it may be enough to represent different country and no further enhancements is needed.

· Option 3, taking advantage of mapped cell ID introduced in NTN R17. As existing mechanism, UE in RRC_CONNECTED state may send MBS Interest Indication to the gNB, consisting of the following information [4]:
- List of MBS frequencies UE is receiving or interested to receive, sorted in decreasing order of interest;
- Priority between the reception of all listed MBS frequencies and the reception of any unicast bearer and multicast MRB;
- List of MBS broadcast services the UE is receiving or interested to receive, in case SIB20 is provided for PCell or SCell.
Explicitly, the MBS Interest Indication is related to frequency level, which may not be applied in NTN system well. In R17 NTN, we introduced mapped cell ID, 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. We could leverage the mapped cell ID to indicate intended service area in NTN. Specifically, network broadcast mapped cell ID and the corresponding area information, and provide association between mapped cell ID and service area, and maybe a new SIB needed due to information size. Then this option is also beneficial for subsequent MBS Interest Indication reporting with mapped cell granularity from UE side.


[bookmark: _GoBack]Fig.2 Association between Mapped cell and service area
Proposal 1: To further limit the intended service area in NTN system, the following 3 options could be discussed:
Option 1: Network provides intended service area ID, service area reference location and distance radius information in SI.
Option 2: Directly update the granularity of FSAI(Frequency Selection Area Identities) in SIB21 from frequency level to service area level
Option 3: Network broadcast mapped cell ID and the corresponding area information, and provide association between mapped cell ID and service area.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on MBS broadcast enhancements for NTN and have the following proposals:
Proposal 1: To further limit the intended service area in NTN system, the following 3 options could be discussed:
Option 1: Network provides intended service area ID, service area reference location and distance radius information in SI.
Option 2: Directly update the granularity of FSAI(Frequency Selection Area Identities) in SIB21 from frequency level to service area level
Option 3: Network broadcast mapped cell ID and the corresponding area information, and provide association between mapped cell ID and service area.
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