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Introduction

	RAN2#125bis Agreements

For MBS broadcast service we don’t restrict the work to any satellite constellation type

We prioritize working on a solution for MBS broadcast but we don’t preclude other broadcast services, namely ETWS

We will cover at least the case where the indicated intended service area covers a portion of a NTN cell

The intended service area can cover the area of more than one NTN cells (or portions thereof)

Can discuss next time whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended serive area)

At least the following geographical area formats to model service area can be further considered (the signalling of other information than the geographical information can be considered):


- Circles (like for TN coverage)


- Geographical area information, e.g. via polygons, to better approximate the intended shape of service area


This contribution intends to discuss detailed solution on how to provide broadcast service area information to UE, focusing on MBS broadcast service, taking into agreements achieved in RAN2#125bis as given above. 
Discussion
It is proposed to discuss this meeting on whether the broadcast transmission can be limited to the intended service only (i.e., no transmission happens outside of the intended service area). In our understanding, the intention is to rely on NW implementation, i.e., by only transmission of service over selective satellite beams footprint, which has no specs impact. However, in reality it is difficult to adjust the satellite beam footprint to match the MBS broadcast service area, especially considering there could be multiple MBS broadcast service with different service area being provided simultaneously in the cell. 
Observation 1: It is difficult to adjust the satellite footprint in order to match the MBS broadcast service area, especially considering there could be multiple MBS broadcast service with different service area being provided simultaneously in the cell. 
Considering anyway it is not the intention of this objective to restrict UE from receiving MBS service from serving cell, it is proposed not to consider solutions to limit the intended service area for this objective. 

Proposal 1: RAN2 doesn’t pursue solution to limit the broadcast transmission to the intended service area only (i.e. no transmission happens outside of the intended service area).

RAN2 has agreed that at least the following geographical area formats to model service area can be further considered for indication 

- Circles (like for TN coverage)


- Geographical area information, e.g. via polygons, to better approximate the intended shape of service area

The difference on above two information is the accuracy of service area. Geographical area information could better matches with the intended service area of MBS broadcast service area with higher signalling overhead while circles like coverage could provide approximately coverage with less signalling overhead, also since it is already supported to provide such information which could have less specs impact compared to more detailed solution. 

Observation 2: TN coverage like service area could provide approximately coverage with less signalling overhead, and less specs impact, while geographical area information could better matches with the intended service area of MBS broadcast service area with higher signalling overhead
Considering different service may have different accuracy requirement on service area handling, to allow flexibility in NW configuration it is proposed to consider both TN coverage and Geographical area information, while how to configure the service area for each MBS service is up to NW implementation. 

Observation 3:NW can based on implementation to configure either TN coverage and Geographical area information for different MBS service area to fit with different service requirement.

If geographical area information via polygons are supported, similar as TN coverage, an area identity is introduced to identify a geographical area specified. 
Proposal 2: Specify signalling support to allow indicating service area in either circles (like for TN coverage) or geographical area information, e.g. via polygons. Similar to TN coverage, an area identity is used to identify a geographical area. 
There are some other information discussed last meeting on the , which is listed as below:

Cell list/TAI list as in legacy
Mapped cell Id as given in NW interface
In our understanding, there is no additional value to provide a.cell/TAI list information if the MBS service area  already matches with cell coverage, existing system can already work without any optimization, since NW can directly provide the MBS service over impacted cells. 

Observation 4: Existing specs already allows provide MBS service over different cells if the MSB service area is a list of cells/TAIs, there is no need to provide additional information to UE.

As for information b, we understand the intention is to align with RAN3 discussion. However, there is no need to mix the discussion on how UE is provided with MBS service area and how NW is provided with MBS service area. As long as NW knows about the intended service area (regardless it is by mapped cell id or other solutions), it is NW implementation to signal the information over uu interface. 

Observation 5: No need to mix the discussion on how UE is provided with intended broadcast service area and how NW is provided with broadcast service area. 
Back to the discussion on mapped cell id solution. It is observed that the mapped cell id was introduced since R17, which is used to identify a fixed geographical area, such mapping is only known by NW. It is already legacy principle that such mapping is only maintained at NW’s side by its implementation to manage UE mobility. For example, NW based on such mapping to select properly cell id to be broadcast in SIB1, which is not necessarily equals to mapped cell id.  
Therefore, it is proposed to follow legacy principle, i.e., no need to expose the mapped cell id over uu inerface. NW can maintain its own mapping between geographical coverage and mapped cell id, based on which to signal the intended service area for corresponding broadcast service.
Observation 6: It is already legacy principle that the mapping between mapped cell id and fixed geographical area is only maintained at NW’s side, and NW can based on its implementation to provide suitable information over uu interface, e.g., service area, CGI.
Based on above, it is proposed not to provided legacy cell list/TAI list and mapped cell id over uu interface.  

Proposal 3: No need to provide intended service area in the format of cell list/TAI list or mapped cell id over uu interface .  
Furthermore, since it is allowed to provide different types of MBS service on different frequencies within the same cell, where each MBS service can be identified by session identity (TMGI).  Therefore, the intended MBS broadcast service area needs to be associated with MBS services so that UE can knows which MBS service is for the areas UE is located in. 

Observation 7: Association between MBS broadcast session with broadcast service area is needed, so that UE can identify MBS services for its location, and select properly the MBS service. 

There could be two different options to associated with intended service area (e.g., geographical area/TN coverage) with MBS session: 

Opt1: One intended service area (e.g., geographical area/TN coverage) is mapped to one or more MBS session
Opt2: One or more intended service area (e.g., geographical area/TN coverage) is mapped to one MBS session
In our understanding, both options can work. Opt1 works when one or more MBS service shares the same service area, while opt2 allows to signal different MBS service area using different combinations, which can avoid frequent update of service area broadcast. It is suggested to RAN2 to discuss and select among the two options to allow association between intended service area and MBS service. 

Observation 8: There could be two different options to associated with intended service area (e.g., geographical area/TN coverage) with MBS session: 

Opt1: One intended service area (e.g., geographical area/TN coverage) is mapped to one or more MBS session
Opt2: One or more intended service area (e.g., geographical area/TN coverage) is mapped to one MBS session
Based on above analysis, below is proposed:

Proposal 4: When intended service area (e.g., geographical area/TN coverage) is provided for MBS broadcast service, it needs to be associated with MBS session.
Proposal 4a: RAN2 discusses and selects between below two options to allow mapping between broadcast service area information and MBS service session

Opt1: One intended service area (e.g., geographical area/TN coverage) is mapped to one or more MBS session
Opt2: One or more intended service area (e.g., geographical area/TN coverage) is mapped to one MBS session
Regarding which SIB to be considered for the signalling can be wait until more details have been finalized. 

Observation 9: Decision on whether new or existing SIBs are considered can be postpone to when RAN2 proceeds more on the details of the broadcast service contents. 
UE behavior when intended service area is provided:

This section intends to clarify suitable UE behavior when intended service area is provided. Although there is no restriction to prevent UE from receiving MBS service when UE outside the service area, some clarification can still be made on possible UE behaviors when intended service area is provided. 

Observation 10: It is beneficial to clarify UE behavior on MBS service reception when intended service area is provided.
Based on provide intended service area information, UE can take into account its location information together with the intended service area information for receiving MBS services. For example, UE may receive the MBS service when its location is inside intended service area of the MBS service. Or UE can decide not to acquire or release the MBS service when its location is outside the intended service area of the MBS service, which can avoid unnecessary power consumption for the UE. 
Proposal 5: UE can take into account its location information together with the intended service area information when receiving/releasing MBS services, e.g., UE can not acquire or release the MBS service when its location is outside the intended service area of the MBS service.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: It is difficult to adjust the satellite footprint in order to match the MBS broadcast service area, especially considering there could be multiple MBS broadcast service with different service area being provided simultaneously in the cell. 
Proposal 1: RAN2 doesn’t pursue solution to limit the broadcast transmission to the intended service area only (i.e. no transmission happens outside of the intended service area).

Observation 2: TN coverage like service area could provide approximately coverage with less signalling overhead, and less specs impact, while geographical area information could better matches with the intended service area of MBS broadcast service area with higher signalling overhead
Observation 3:NW can based on implementation to configure either TN coverage and Geographical area information for different MBS service area to fit with different service requirement.

Proposal 2: Specify signalling support to allow indicating service area in either circles (like for TN coverage) or geographical area information, e.g. via polygons. Similar to TN coverage, an area identity is used to identify a geographical area. 
Observation 4: Existing specs already allows provide MBS service over different cells if the MSB service area is a list of cells/TAIs, there is no need to provide additional information to UE.

Observation 5: No need to mix the discussion on how UE is provided with intended broadcast service area and how NW is provided with broadcast service area.
Observation 6: It is already legacy principle that the mapping between mapped cell id and fixed geographical area is only maintained at NW’s side, and NW can based on its implementation to provide suitable information over uu interface, e.g., service area, CGI.
Proposal 3: No need to provide intended service area in the format of cell list/TAI list or mapped cell id over uu interface . 
Observation 7: Association between MBS broadcast session with broadcast service area is needed, so that UE can identify MBS services for its location, and select properly the MBS service. 

Observation 8: There could be two different options to associated with intended service area (e.g., geographical area/TN coverage) with MBS session: 

Opt1: One intended service area (e.g., geographical area/TN coverage) is mapped to one or more MBS session
Opt2: One or more intended service area (e.g., geographical area/TN coverage) is mapped to one MBS session

Proposal 4: When intended service area (e.g., geographical area/TN coverage) is provided for MBS broadcast service, it needs to be associated with MBS session.
Proposal 4a: RAN2 discusses and selects between below two options to allow mapping between broadcast service area information and MBS service session

Opt1: One intended service area (e.g., geographical area/TN coverage) is mapped to one or more MBS session
Opt2: One or more intended service area (e.g., geographical area/TN coverage) is mapped to one MBS session
Observation 9: Decision on whether new or existing SIBs are considered can be postpone to when RAN2 proceeds more on the details of the broadcast service contents. 
Observation 10: It is beneficial to clarify UE behavior on MBS service reception when intended service area is provided.
Proposal 5: UE can take into account its location information together with the intended service area information when receiving/releasing MBS services, e.g., UE can not acquire or release the MBS service when its location is outside the intended service area of the MBS service.
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