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Introduction
During RAN3#109 meeting, multicast/broadcast area was discussed and the following agreements were reached [1]. 

	An MBS session is denoted by an MBS session identifier unique within the PLMN

For multicast, the gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session.
For multicast, the area in which MBS user data needs to be provided may be further limited by the multicast service area; input from SA2 expected.
For multicast, the area in which the MBS user data needs to be provided is deduced from UE Context data.


As we can see, the multicast area depends on the UEs that have joined the MBS session and it may be further limited by multicast service area depends on the SA2’s progress. In addition, the existing agreements focus on multicast area. The broadcast MBS area has not been touched yet. 

In this contribution, we will firstly summarize the MBS area progress in SA2. Then we will discuss the characteristic of multicast/broadcast area area and analyze the potential RAN3 impacts.

Discussion 
Generally speaking, broadcast transmits content to all UEs in a geographical area and users are free to choose whether to receive it or not. For multicast, it transmits content to a multicast group and only users belonging to the group can receive it. For both broadcast and multicast, the geographical area of the network where MBS can be transmitted is called an broadcast/multicast service area. 

MBS area determination at gNB

According to the RAN3 agreements, the gNB determines the multicast area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session. For example, based on the TMGI/multicast session context ID information stored in UE context, gNB may determine which UEs join a specific multicast group and which cells should be involved in the MBS transmission.  

Observation 1: For multicast service, gNB may determine which UEs join a specific multicast group and which cells should be involved in the MBS transmission based on the MBS session information received from 5GC. 
With regard to the broadcast area, Solution #5 in TR 23.757 provides the broadcast session management. Here the 5GC determine the broadcast area mapped to a list of TAIs or NR CGIs and select the involved gNB. Then 5GC sends the broadcast session resource setup message to the involved gNBs. The broadcast session resource setup message may include the MBS service identifier, a list of TAIs or a list of NR CGIs, QoS information, etc. 
Observation 2: For broadcast service, gNB may determine the broadcast area base on the MBS service identifier and associated list of TAIs or a list of NR CGIs received from 5GC.
On the other hand, the local MBS service was discussed in SA2. According to TS23.757, some V2X and public safety services may be provided locally. It means some multicast or broadcast communication services are only available in a local service area for a specific time. According to the local area solutions summarized in Table 1, for a given MBS service, the local area is generally defined by cell ID list, TAI list, gNB ID list. In addition, there may be multiple local areas with different MBS contents associated with a single multicast group. Both UE and gNB may be informed of the association between the TMGI and a list of cell IDs as local service area. gNB may consider the PTM or PTP transmission of specific MBS service only in the cells which resides in the local service area and serves UE joined the multicast group. 
Table 1 Different solutions in TR 23.757 for local MBS area 
	Solution index
	Local area info
	Comments 

	Solution#7
	Cell IDs, geo area
	UE detects it is in local service area based on SAI and TMGI in SIB.

	Solution#19
	Location criteria translated by cell ID list, gNB ID list, TA list, geo area list, etc
	AMF sends the MB Session Resource Setup Request to the relevant RAN nodes in the local service area. AMF includes the Location Criteria in the MB Session Resource Setup Request as an optional parameter.

	Solution#20
	List of Cell IDs
	The AMF stores the TMGI, the List of Cell ID received from the MB-SMF for the multicast session.
UE obtains the association between the TMGI and a list of cell IDs as service area from AMF.

	Solution#21
	Location area ID and location area (list of cells, TAIs)
	A single multicast Session ID is assigned for a multicast group, but the MBS contents are different  depending on the location area.


Observation 3:  Multicast and broadcast services may be available only in a local area for a specific time.

Observation 4: There may be multiple local areas with different MBS contents associated with a single multicast group.

Proposal 1: For multicast service, gNB provides the MBS user data only to UEs joined the multicast group and served by the cell within the local service area. 

Proposal 2: For broadcast, gNB provides the MBS user data to the cells which resides in the local service area.  

Proposal 3:  gNB may get the local area info from 5GC in the form of  cell ID list, TAI list, gNB ID list, etc. 
It should be noted that for PC5 based V2X groupcast communication, a range parameter is associated with the QoS parameters according to TS 23.287. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. For example, when the receiving UEs are within the Range from the transmitting UE, the HARQ feedback and re-transmission is supported. We think this range based QoS guarantee should be considered for MBS based V2X support. 
Observation 5: For the NR PC5 based V2X groupcast, range based QoS guarantee is supported. Range indicates the minimum distance that the QoS parameters need to be fulfilled. 
Proposal 4: To support the NR V2X groupcast scenario, it is suggested to consider range based QoS guarantee in NR MBS. 

MBS area for CU/DU split scenario
As discussed in previous section, upon receiving the broadcast/multicast area info, gNB may determine which UE/cells should be involved in the MBS transmission based on the UEs joined multicast group or local area info from 5GC. 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. Suppose the gNB-CU decides that the multicast/broadcast area includes cell1, cell2, cell3 and cell 4, it means that both DU1 and DU2 should be involved in the MBS transmission. 

When MBS session starts, CU may initiate the MBS session/context setup procedure towards DU1 and DU2 respectively. The multicast/broadcast area info should be delivered to from CU to involved DU. For example, the MBS session/context setup request message sent from CU to DU1 may include MBS service identifier, a list of cell IDs (i.e. cell 1, cell 2 and cell 3) or UEs, MRB to be setup and corresponding QoS information. Upon receiving the MBS session/context setup request from CU, DU1 performs admission control and determine which cells could support the MRB. 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. However, this F1-U tunnel may be shared for the same MBS data transmission in different cells. Suppose DU receives the data packet from F1-U tunnel for a given MRB, it may determine the involved cells/UEs 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 5: For the CU/DU split scenario, gNB-CU needs to determine which gNB-DU should be involved and initiate the MBS session/context setup procedure with gNB-DU.

Proposal 6: During MBS session/context setup procedure, CU needs to indicate the MBS area info (a list of cell IDs or UEs) to involved DU. 
Proposal 7: The F1-U tunnel may be setup for each MRB between CU and DU. This F1-U tunnel could be shared among multiple cells that support this MRB.
As observed in Section 2.1, there may be multiple local areas with different MBS contents associated with a single multicast group. For a given MBS service, two local MBS service area may exists, as shown in Figure 2. The local MBS service area 1 include cell1, cell2, cell3 and cell4 and local 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 local service areas as shown in Figure 2. The cell 3/4 may set up two MRBs corresponding to two local service areas for this MBS service and the data packet from these two MRBs could be multiplexed into one MAC PDU for transmission. 
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Figure 2 MRB per service area and MBMS service
Proposal 8: To support multiple local areas with different MBS contents, multiple GTP-U tunnels corresponding to different local areas may be established. 
Conclusion
In this contribution, we firstly summarized the MBS area progress in SA2. Then we discussed the characteristic of multicast/broadcast area area and analyzed the potential RAN3 impacts. And we have the following observations and proposals:

Observation 1: For multicast service, gNB may determine which UEs join a specific multicast group and which cells should be involved in the MBS transmission based on the MBS session information received from 5GC. 
 Observation 2: For broadcast service, gNB may determine the broadcast area base on the MBS service identifier and associated list of TAIs or a list of NR CGIs received from 5GC.
Observation 3:  Multicast and broadcast services may be available only in a local area for a specific time.

Observation 4: There may be multiple local areas with different MBS contents associated with a single multicast group.

Observation 5: For the NR PC5 based V2X groupcast, range based QoS guarantee is supported. Range indicates the minimum distance that the QoS parameters need to be fulfilled. 
Proposal 1: For multicast service, gNB provides the MBS user data only to UEs joined the multicast group and served by the cell within the local service area. 

Proposal 2: For broadcast, gNB provides the MBS user data to the cells which resides in the local service area.  

Proposal 3:  gNB may get the local area info from 5GC in the form of  cell ID list, TAI list, gNB ID list, etc. 

Proposal 4: To support the NR V2X groupcast scenario, it is suggested to consider range based QoS guarantee in NR MBS. 
Proposal 5: For the CU/DU split scenario, gNB-CU needs to determine which gNB-DU should be involved and initiate the MBS session/context setup procedure with gNB-DU.

Proposal 6: During MBS session/context setup procedure, CU needs to indicate the MBS area info (a list of cell IDs or UEs) to involved DU. 
Proposal 7: The F1-U tunnel may be setup for each MRB between CU and DU. This F1-U tunnel could be shared among multiple cells that support this MRB.
Proposal 8: To support multiple local areas with different MBS contents, multiple GTP-U tunnels corresponding to different local areas may be established. 
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