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Introduction
During RAN#86 meeting, NR MBS WI was approved [1]. One of the objectives is to study the support for dynamic control of the Broadcast/Multicast transmission area within on gNB-DU and specify what is needed to enable it. In this contribution, we will focus on how to support the dynamic transmission area control for CU/DU split architecture. 
	Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

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]


Discussion
According to the NR MBS WID [1], broadcast/multicast feature support could provide substantial improvements, especially in regards to system efficiency and user experience. And the use cases identified for MBS services over 5GS include but not limited to public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. 

As discussed in another paper [2], in addition to the semi-statically configured broadcast/multicast service area, the following broadcast/multicast service area scenarios should be considered: 1) dynamic area: for group-based communication, the multicast transmission area is determined by the geographic location of group members joined to this group and the multicast transmission area may be changed with group member’s movement; 2) local area: some V2X and public safety services may be provided locally, therefore a multicast or broadcast communication services may be only available in a local service area; 3) overlapping area: for the V2X messages from different V2X UEs, different local and partially overlapping broadcast areas should be considered; 4) range based QoS: NR PC5 based V2X groupcast support a range parameter, which indicates the minimum distance that the QoS parameters need to be fulfilled. Similar to PC5, the range based QoS guarantee may also be considered for MBS based V2X support. 
From network perspective, the multicast/broadcast service area could be determined by 5GC or application server. The multicast/broadcast service area associated with a MBS session could be indicated to gNB during MBS session start/update procedure via the following options: 1)  semi-statically configured SAIs; 2)  the list of cell IDs; 3) the list of UEs; 4) geographical area with location and range information.

Upon receiving the broadcast/multicast service area info, gNB may determine which cells should be involved in the MBS transmission. For the CU/DU split scenario, gNB-CU need to further determine which gNB-DU should be involved. As shown in Figure 1, DU1 and DU2 connects with CU. DU1 takes charge of cell1, cell 2, cell 3 whereas DU 2  takes charge of cell 4, cell 5 and cell 6. For a given MBS service, the MBS service area is indicated to CU via a list of cells which include cell1, cell2, cell3 and cell 4. CU determines that both DU1 and DU2 should be involved in the MBS transmission. Then CU may initiate the MBS session/context setup procedure towards DU1 and DU2 respectively. It should be noted that CU needs to indicate the MBS service area info to involved DU. For example, the MBS session/context setup request message sent from CU to DU1 may include a list of cells (i.e. cell 1, cell 2 and cell 3) . In addition, the MBS session/context setup request message may include the MBS service identifier, MRB to be setup list, etc. MRB to be setup list may further include the MRB QoS information. Upon receiving the MBS session/context setup request message, DU1 performs admission control and determine which cells could support the MRB for the MBS service. Suppose only cell 2 and cell 3 could support the MRB setup, it is necessary for DU1 to send the MBS session/context setup response message which include not only the MRB that that could be setup but also the supported cell list. 
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Figure 1 Illustration of MBS service area in CU/DU split scenario
In addition, F1-U tunnel needs to be setup between CU and DU for MBS data transmission. As we know, F1-U tunnel is setup for each UE DRB. Similarly, the F1-U tunnel could be setup for each MRB. Although both cell 2 and cell 3 support the setup of MRB for this MBS service, only one F1-U tunnel per MRB needs to be setup and this F1-U tunnel could be shard for the MBS data transmission for both cell 2 and cell 3. 

Once DU sets up the F1-U tunnel for MRB, CU/DU may send the supported MBS service identifier (e.g. TMGI or other identifier) for supported cell to UEs via system information or dedicated signalling. Then UE could be aware if its interested MBS service is supported on this cell or not. On the other hand, if DU receives the data packet from F1-U tunnel for a given MRB, it may determine the concerned cells associated with the MBS context/session. Then DU  deliver the data packet to the MRB of the concerned cell and transmit it via Uu interface. 

Proposal 1: For the CU/DU split scenario, gNB-CU need to determine which gNB-DU should be involved and initiate the MBS session/context setup procedure.

Proposal 2: During MBS session/context setup procedure, CU needs to indicate the MBS service area info to involved DU.

Proposal 3: Upon receiving the MBS session/context setup request message, DU1 performs admission control and determine which cells could support the MBS service and then send the MBS session/context setup response message which include not only the MRB that that could be setup but also the supported cell list. 

Proposal 4: The F1-U tunnel could be setup for each MRB between CU and DU. This F1-U tunnel could be shared among multiple cells that support this MBS service.
Furthermore, in order to support the geographical area with location and range information, CU may send the geographical area info together with the MBS service identifier to DU. DU may use this information to further determine which cell should be involved and then setup the MRB correspondingly. On the other hand, in order to support range-based QoS guarantee, CU may further send the range relevant QoS info to DU.  

Proposal 5: During MBS session/context setup procedure, CU may send the geographical area info and or range relevant QoS info to support local area and range based QoS guarantee. 
For a given MBS service, the overlapping local MBS service area may exists, as shown in Figure 2. The MBS service area 1 include cell1, cell2, cell3 and cell4 and MBS service 2 include cell3, cell4, cell5 and cell6. Different content need to be transmitted over these two local MBS service area. In this case, two MBS sub-sessions and two set of F1-U tunnels might be established corresponding to the two service areas as shown in Figure 2. As we can see, the data packets for both service area 1 and service area 2 should be delivered via cell 3 and cell 4. The cell 3/4 may set up two MRBs corresponding to two service area for this MBS service and the data packet from these two MRBs could be multiplexed into one MAC PDU for transmission. Alternatively, one MBS session and one set of F1-U tunnels might be established. However, two service areas are related with these MBS session. In this case, it is necessary to carry service area identifier info in the GTP-U packet which could be used by DU to determine the cells to distribute this packet. 
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Figure 2 MRB per service area and MBMS service
Proposal 6: For a given MBS service with overlapping area, it is suggested to discuss whether to support multiple MBS sub-sessions corresponding to multiple F1 GTP-U tunnel or  one MBS session associated with multiple service areas corresponding to one F1 GTP-U tunnel. 
Conclusion
we will analyze the characteristic of broadcast/multicast area transmission area and then discuss how to support the dynamic transmission area control. And we have the following observations and proposals:

Proposal 1: For the CU/DU split scenario, gNB-CU need to determine which gNB-DU should be involved and initiate the MBS session/context setup procedure.

Proposal 2: During MBS session/context setup procedure, CU needs to indicate the MBS service area info to involved DU.

Proposal 3: Upon receiving the MBS session/context setup request message, DU1 performs admission control and determine which cells could support the MBS service and then send the MBS session/context setup response message which include not only the MRB that that could be setup but also the supported cell list. 

Proposal 4: The F1-U tunnel could be setup for each MRB between CU and DU. This F1-UE tunnel could be shared among multiple cells that support this MBS service.
Proposal 6: For a given MBS service with overlapping area, it is suggested to discuss whether to support multiple MBS sub-sessions corresponding to multiple F1 GTP-U tunnel or  one MBS session associated with multiple service areas corresponding to one F1 GTP-U tunnel.  
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