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1	Introduction
In this paper, we discuss MBS area management related issues:
-	Support of multicast service available within a limited area;
-	Support of Local multicast service with the location-dependent content;
-	Support of MBS Service Area with Service Area Identities for Broadcast Service;
-	MBS Transmission Area Control between gNB-CU and gNB-DU.
2	Discussion
2.1 Support of multicast service available within a limited area
SA2 has agreed to support of multicast service available within a limited area [1]. A local MBS service is an MBS service in one or several MBS service areas. A Local MBS service is an MBS service provided in one or several MBS service area(s). An MBS service area is identified by a cell list or a tracking area list. Only UEs within the MBS service area may receive the MBS service, while UEs outside the MBS service area are not allowed to receive location specific content. For multicast communication, UEs outside the MBS service area are not allowed to join the MBS service, and UEs moving out of the MBS service area shall be removed from the MBS service distribution list.  It is straight forward that the core network needs to provide the MBS service area to gNB so that the gNB only provides the service in the MBS service area. The MBS service area could be included in the PDU Session Resource Setup/Modify Request message if the messages are used for MBS session resource setup.
MBS service area information (e.g. cell list or tracking area list) is included in the multicast session resource establishment related messages to support multicast service available within a limited area.
During handover, the target cell may or may not belong to the MBS service area. The following impacts on handover are expected:
-	The source gNB provides the MBS service area information (e.g. cell list or tracking area list) to the target gNB in Handover Request message as a part of MBS session context
-	The source gNB prioritizes a cell within the MBS service area as the target cell. For example, if there are multiple cells which fulfil the handover conditions, the source gNB selects one cell which belongs to the MBS service area of the MBS sessions. If there are multiple MBS sessions with different MBS service areas, the source gNB may also consider QoS requirements besides the MBS service area. In this case, the service continuity of multicast session with higher QoS requirement can be guaranteed at maximum extent. 
- 	The target gNB also needs to judge whether the target cell is within the MBS service area or not. If the target cell is not within the MBS service area, the target cell may not admit the MBS Session establishment and trigger to release the MBS session. 
To support the multicast service available within a limited area, the following impacts on handover are expected:
· Source gNB provides the MBS service area information (e.g. cell list or tracking area list) to target gNB in Handover Request message as a part of MBS session context;
· Source gNB prioritizes a cell within the MBS service area as the target cell;
· Target gNB performs MBS session admission control according to the MBS service area information.
2.2 Support of Local multicast service with the location-dependent content
A location dependent MBS service is a local MBS service that is provided in several MBS service areas. The location dependent MBS service enables distribution of different content data to different MBS service areas. The same MBS Session ID is used but a different area session ID is used for each location area. The area session ID is used, in combination with MBS Session ID, to uniquely identify the MBS service within the location area. The network is aware of the location-dependent content distribution for the location dependent MBS services, while UEs are only aware of the MBS service. When UEs move to a new MBS service area, content data from the new MBS service area shall be delivered to the UE, and the network ceases to deliver the content data from the old MBS service areas to the UE.
In this case, the gNB uses the received MBS Session ID and Area Session ID to determine the localized multicast distribution context and whether the user plane for the multicast group/context and location area distribution is already established. However, how to distinguish the delivery data content using different Area Session IDs is not clear and needs further study.
Area Session ID(s) with MBS service area information besides MBS Session ID are included in the multicast session resource establishment related messages to support local multicast service with location-dependent content.
The details on using Area Session ID to distinguish the delivery data content to different local MBS service areas need further study. 
2.3 Support of MBS Service Area for Broadcast Service
In LTE eMBMS, MBS service area concept is used. A MBMS Service Area is identity by MBMS service area identities and the format is defined in TS 36.443:
9.2.3.6	MBMS Service Area
The MBMS Service Area IE consists of a list of one or several MBMS Service Area Identities where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.
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	Value part coded per MBMS Service Area AVP as defined in TS 29.061 [9].



In LTE, the MBMS Service Area consists of a list of one or several MBMS Service Area Identities and where each MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells. The MBMS Service Area Identities are configured in eNB per cell. The eNB provides the information to MCE and MCE forwards it to MME. The MBMS GW and MCE can provide MBMS service data transmission filtering based on the mapping between cells and MBMS Service Area.
In LTE, the MBMS Service Area is also used for mobility purpose. To avoid the need to read MBMS related system information and potentially (SC-)MCCH on neighbour frequencies, the UE is made aware of which frequency is providing which MBMS services via MBSFN or SC-PTM through the combination of the following MBMS assistance information: 
-	user service description (USD): in the USD, the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities belonging to the MBMS service area;
-	system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15 the MBMS SAIs of the current frequency and of each neighbour frequency.
The MBMS SAIs of the neighbouring cell may be provided by X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) or/and OAM.
For NR MBS broadcast service, the same mechanism as LTE eMBMS can be reused. 
For NR MBS broadcast service, RAN3 to discuss whether the same concept as LTE MBMS Service Area with MBMS Service Area Identities can be reused. 
2.3 MBS Transmission Area Control between gNB-CU and gNB-DU
For PTM, there may be two modes SC-PTM and MC-PTM. In SC-PTM mode, the gNB schedules the multicast traffic in a single cell via a cell specific G-RNTI. In the MC-PTM mode, the gNB schedules the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells. To improve the system performance, both SC-PTM and MC-PTM should be allowed. And the MC-PTM is network implementation and transparent to UEs.
Within a gNB-DU, the gNB-DU can schedule the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells (i.e. called MC-PTM mode).
Because the gNB-CU have full information (e.g. the UE distributions), for a single UE, the gNB-CU makes the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes. For SC-PTM and MC-PTM, the multicast area should also be selected. It could be better the gNB-CU makes the decision on the multicast area.
It is up to the gNB-CU to make the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.
It is up to the gNB-CU to makes the decision on the MBS data transmission area of an MBS session.
3	Conclusion
This contribution discusses MBS area management related issues. And we propose:
1. MBS service area information (e.g. cell list or tracking area list) is included in the multicast session resource establishment related messages to support multicast service available within a limited area.
To support the multicast service available within a limited area, the following impacts on handover are expected:
· Source gNB provides the MBS service area information (e.g. cell list or tracking area list) to target gNB in Handover Request message as a part of MBS session context;
· Source gNB prioritizes a cell within the MBS service area as the target cell;
· Target gNB performs MBS session admission control according to the MBS service area information.
1. Area Session ID(s) with MBS service area information besides MBS Session ID are included in the multicast session resource establishment related messages to support local multicast service with location-dependent content.
1. The details on using Area Session ID to distinguish the delivery data content to different local MBS service areas need further study. 
1. For NR MBS broadcast service, RAN3 to discuss whether the same concept as LTE MBMS Service Area with MBMS Service Area Identities can be reused. 
1. Within a gNB-DU, the gNB-DU can schedule the multicast traffic among multiple cells using a same G-RNTI and radio resources among these cells (i.e. called MC-PTM mode).
1. It is up to the gNB-CU to make the decision on which modes is configured to the UE i.e. PTP mode only, SC-PTM mode only, MC-PTM mode only, or both PTP and SC-PTM/MC-PTM modes.
1. It is up to the gNB-CU to make the decision on the MBS data transmission area of an MBS session.
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