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1 Introduction

It has been identified that in NTN network, the intended service area of broadcast service is expected to be smaller than the coverage of a Uu cell provided by satellite [1]. Therefore, an objective of Rel-19 NR NTN is to introduce SIB signaling to indicate the actual intended service area for broadcast service.
	1. 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]


2 Discussions

2.1 Background on MBS
In Section 7.3 of [2], the MBS session management procedures for broadcast session are defined. The establishment procedure is excerpted below to give an exemplary flow chart. 
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Figure 7.3.1-1: MBS Session Establishment for Broadcast




Fig. 1 MBS session establishment for broadcast

· Step 0: NG-RAN announces in SIBs about the FSA IDs and frequencies of neighboring cells (for service continuity purpose).
· Step 3: The AMF requests NG-RAN to establish MBS broadcast service, including the MBS service area.

· Step 4: NG-RAN determines the cells/frequencies for the MBS session.

Over NG interface, AMF manages broadcast service session via Broadcast session setup request/modification/release messages. Below figure shows the Broadcast session setup request message, showing that the service area is represented by by cell list and TAI list.
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Fig. 2 Broadcast session setup request message

For air interface, the broadcast service configuration is conveyed by MCCH. The configuration MCCH is provided in SIB20. The actual data of MBS services is transmitted over MTCH channel. SIB21 is to provide the FSA list for intra/inter frequencies, to support service continuity.
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Fig. 3 Air interface signaling for MBS
2.2 Intended broadcast service area over NTN
Coming to broadcast service provision by NTN network, in order to limit the intended service area in a smaller coverage than the cell, several aspects should be considered.

1) How to define finer granularity of broadcast service area

2) Enhanced service area specific MCCH(s) 

3) Service continuity when UE moves among different MBS service areas

Issue 1: How to define intended broadcast service area with a smaller coverage?

To our understanding, the intended service area is typically restricted by the country/region boundary. And we think the intended broadcast service area has two motivations as below. 

1) To let UE determine whether the broadcast MBS session should be received/decoded or not, at its location. 

2) To enable the network transmit different broadcast service sessions at different geographical areas (see Fig. 4). This is to enhance the resource efficiency by avoiding the transmission of the broadcast service over the unintended service areas.
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Fig. 4 MBS services provision restricted in intended service area

Regarding the first motivation above, we would like to discuss about if the actual transmission coverage of the beam is still larger than the intended service area, what is the expected UE behavior in case it locates outside of the intended service area. In practice, we think UE can receive the broadcast services transmitted from network as long as UE has the interests in the TMGI. RAN2 should discuss whether RAN2 spec introduces some policy to restrict UE from receiving/decoding the data. To our understanding, it can be achieved by application layer. In fact, many applications at present can already achieve not displaying the received data to UI if it figures out that UE is outside of the intended service area. In another word, our view is RAN does not need to enforce the rule refraining UE from receiving/decoding the broadcast service.

Proposal 1: If UE outside of intended service area receives the broadcast service, RAN does not enforce any rule for UE to discard the broadcast data.

Then, regarding how to form the intended service area, in NTN design, it is known that a special handling to associate fixed geographical area and mapped cell ID by network implementation [3] was introduced. However, the fixed geographical information is not exposed to UE and how it is achieved is also not specified. Therefore, the mapped cell ID cannot be directly re-used in air interface.

Observation 1: The mapped cell ID in NTN network cannot be re-used in air interface to indicate the intended service area, as the actual geographical info represented by it is not known by UE.

In general, we think there are multiple ways to realize the intended broadcast service area. For example, it could be defined as satellite beam(s) or geographical area (similar as the TN area defined in Rel-18). Using satellite beam as intended service area may not be always appropriate if the beam coverage is still too large. And using geographical area (circular shape represented by referenceLocation and radius) may sometimes not perfectly match to the country/region boundary. To our understanding, UE can use other information together to resolve the issue, for example UE may use its location info (country/region) to decide the TMGI(s) to receive as the TMGI has the PLMN info.
Proposal 2: The intended broadcast service area can be defined by one or multiple satellite beam(s) or by a geographical area represented by referenceLocation and radius.

Issue 2: Service area specific MCCH/MTCH
The second issue to discuss about is whether the MCCH/MTCH should be made service area specific. If it remains as cell specific, the MCCH would need to indicate all broadcast services inside the cell. The drawback of that is whenever a broadcast session start/stop/change or neighboring cell information modification, a DCI would be transmitted to notify UE about the MCCH change. Correspondingly, UE would need to receive the updated MCCH. On the other hand, if we make the MCCH service area specific, the transmission/modification of MCCH would be subject to a smaller group of broadcast sessions. It is up to network implementation on how to compose the MCCH, e.g., for broadcast sessions with the same service area only, or for broadcast sessions with adjacent service areas. In addition to area specific MCCH, are specific MTCH (corresponding to beam specific MCCH) can also be considered to save the traffic overhead. 
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Fig. 2 Service area specific MCCH/MTCH
Proposal 3: RAN2 to discuss about service area specific MCCH/MTCH to replace cell specific MCCH/MTCH.

Issue 3: MBS service continuity

Service continuity in MBS has two folds. First one is the serving gNB may indicate in the MCCH the list of neighbour cells providing the same MBS broadcast service(s) as the serving cell. This allows the UE, e.g., to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission. Secondly, NR MBS supports MBS frequency layer prioritization for MBS broadcast sessions. The gNBs provisions the MBS FSA ID(s) supported by each frequency, including serving and inter-frequencies. 

Adding up the intended service area concept, we think the service continuity should be also enhanced to provide the exact supported area for each broadcast service session. In details, for each broadcast service session, the associated service area can be provisioned. And for FSA ID, the associated service area can be provisioned as well. With that information, UE can also make proper decision on which frequency to prioritize, taking into account the intended service area and UE’s actual location. For example, if a broadcast service in which UE has interest is not available at UE’s location, UE should not prioritize that frequency.
Proposal 4: RAN2 to discuss how to enhance the service continuity matter with intended service area taken into account.

3 Conclusion

According to the analysis in section 2, we propose that:

Proposal 1: If UE outside of intended service area receives the broadcast service, RAN does not enforce any rule for UE to discard the broadcast data.

Observation 1: The mapped cell ID in NTN network cannot be re-used in air interface to indicate the intended service area, as the actual geographical info represented by it is not known by UE.

Proposal 2: The intended broadcast service area can be defined by one or multiple satellite beam(s) or by a geographical area represented by referenceLocation and radius.

Proposal 3: RAN2 to discuss about service area specific MCCH/MTCH to replace cell specific MCCH/MTCH.

Proposal 4: RAN2 to discuss how to enhance the service continuity matter with intended service area taken into account.
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