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1. Introduction
At RAN#88-e, a revised RAN work item on ‘NR Multicast and Broadcast Services’ [1] was agreed. The work item focuses on developing technical solutions for enabling multicast and broadcast services in NR. One of the objectives in the WID is to specify the need for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU. 
Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3].


In this paper, the analysis on the dynamic control of the Broadcast/Multicast transmission area within one gNB-DU is provided.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
The purpose of the Broadcast/Multicast transmission is to optimise the transmission efficiency while there are multiple UEs interested in/receiving the MBS service(s). We assume the Broadcast/Multicast transmission area is an area consists of the multiple cells with transmitting the same MBS service(s). From this point, we could decompose the analysis of the Broadcast/Multicast transmission area control within one gNB-DU into two aspects: 
1) To know the cells in which the MBS service needs to be provided
2) To determine the cells in which the MBS service needs to be transmitted via PTM
Note that according to the WID [1], it is assumed that no standardized support specifically for SFN.  
In order to enable the dynamic control of the Broadcast/Multicast transmission area, the gNB needs to get some assistant information e.g. from the CN or the UEs. 
· Assistant information provided by the CN
During MBS Session management procedures, the CN could provide some assistant information to the gNB. Based on SA2 discussion, there are multiple solutions to establish the MBS session, e.g. 
· Option A: Enhanced PDU session establishment procedure (refer to TR 23.757 section 6.3 Solution #3)
· Option B: Non-UE-associated MBS session start procedure (refer to TR 23.757 section 6.2 Solutoin#2)
· Option C: non-UE-associated MBS session with linked per UE PDU session (refer to TR 23.757 section 6.10 Solution#10)
For option B), non-UE associated session management procedure, the MBS session is established in a per node granularity. It is assumed that the CN will provide a list of cells in which the MBS service needs to be provided, which is similar to the legacy SC-PTM mechanism in LTE. With the cell list provided by the CN during MBS session management procedures, the gNB is able to know the cells in which the MBS service needs to be provided. And in order to determine the cells in which the MBS service needs to be transmitted via PTM, the CN may also need to inform the gNB about the information of the UEs interested in the MBS service. 
For option A), enhanced PDU session establishment procedure, the CN provides the MBS session(s) info to the gNB, for each UE that is interested in the MBS service(s). Therefore the gNB could collect the information of each UE and each MBS session in each relevant cell, which could be used to determine 1) and 2). On dynamic control of the Broadcast/Multicast transmission area within one gNB-DU, Option C) is similar with Option A).
· Assistant information provided by UEs
The assistant information might be also provided by the UEs via the Uu interface. In some circumstances, the UEs that are interested in/ receiving the MBS service(s) may need to send message toward the gNB for the MBS service reception or upon request, e.g. during counting procedure if applicable. Then the gNB is able to collect the information (e.g. the serving cell of the UE, channel quality, UEs’ interests of MBS service(s), etc.) of the UEs during these procedures, and then the gNB could determine the cells in which the MBS service needs to be transmitted via PTM. 
Conclusion 1: with the assistant information provided by the CN and the UEs, the gNB could know the cells in which the MBS service needs to be provided, and make decision on the cells in which the MBS service needs to be transmitted via PTM.
In the disaggregated gNB architecture (with CU DU split), it is FFS whether CU or DU to make the decision about the PTP or PTM transmission. 
· If the decision on the PTP or PTM transmission is made by the DU, it is straight forward to make the DU to control the PTM transmission area. In such case the CU shall forward the assistant information received from CN and UE to the DU to manage the PTM transmission area within the DU.
· If the decision about the PTP or PTM transmission is made by CU, the CU will determine the cells in which the MBS service needs to be provided, and determine the cells in which the MBS service needs to be transmitted via PTM, by taking the assistant information received from CN and UE into account. And then the CU transmits the decision to DU to comply. Note that DU may also need to transmit some assistant information to the CU, e.g. beam level information.
[bookmark: _Ref47455224]Conclusion 2: in case DU makes the decision on PTP or PTM transmission, CU needs to provide the assistant information received from CN and UE to the DU to manage the PTM transmission area within the DU.
Conclusion 3: in case CU makes the decision on PTP or PTM transmission, CU needs to transmit the decision to DU to comply, and DU may need to provide some assistant information to the CU, e.g. beam level information.
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Based on the discussion in this paper, we get the following conclusions and proposal:
Conclusion 1: with the assistant information provided by the CN and the UEs, the gNB could know the cells in which the MBS service needs to be provided, and make decision on the cells in which the MBS service needs to be transmitted via PTM.
Conclusion 2: in case DU makes the decision on PTP or PTM transmission, CU needs to provide the assistant information received from CN and UE to the DU to manage the PTM transmission area within the DU.
Conclusion 3: in case CU makes the decision on PTP or PTM transmission, CU needs to transmit the decision to DU to comply, and DU may need to provide some assistant information to the CU, e.g. beam level information.
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