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1	Introduction
In last RAN3 meeting, some agreements of MBS session resource over NG has been made:
We define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN
MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast)
RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signaling procedure (e.g. nested in handover signaling or new procedure, whether a single procedure is used or not, …) is FFS.
In this contribution, we provide some analysis and proposals on MBS context management over F1 and E1 interface.
[bookmark: _Ref178064866]2	Discussion
2.1	Control Plane over F1 interface：
Both broadcast and multicast sevice are applicable for supporting MBS reception of Idle or Inactive UE. According to the email discussion of RAN2 on MBS Idle mode support [2], most companies assume that LTE SC-PTM technique can be used as the baseline of MBS reception for Idle or Inactive UE.
Observation 1: The LTE SC-PTM technique can be used as the baseline of NR MBS reception for Idle or Inactive UE.
In legacy SC-PTM, there is a MCCH and multiple MTCH logical channels, in which the MTCH logical channel is established and maintained per MBMS session, while for NR MBS, if the LTE SC-PTM technique can be reused, there should also be a separate PTM logical channel for MBS reception of Idle or Inactive UE, e.g, namely NR MRB. Accordingly, an independent radio configuration procedure for the PTM channel should be considered 
Observation 2: An independent radio configuration procedure for the PTM channel can be considered in NR MBS.
Based on LTE SC-PTM mechanism, the signaling flow over RAN interface is shown as follows:



The MCE in above figure acts as the decision maker of SC-PTM or MBSFN mode, and it transparently signals the MBMS session related information from CN towards eNB by a non UE associated procedure over M2. And then, the radio configuration of MTCH logical channel for the MBMS session is independently configured to Idle UE by eNB itself. Similarly for NR MBS, the radio configuration of PTM logical channel for certain MBS session should also be independently configured to Idle or Inactive UE by gNB itself.
Observation 3: The radio parameters of NR PTM logical channel for a MBS session can be independently configured to Idle or Inactive UE by gNB itself.
Furthermore, for RAN split architecture, from the perspective of functional allocation, gNB-CU hosts RRC, SDAP and PDCP protocols of the gNB, and gNB-DU hosts RLC, MAC and PHY layers of the gNB. 
According to RAN2's email discussion on the MBS L2 architecture for PTM channel [3], most companies assume that the function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. Additionally, the following PDCP functions are at least supported for NR MBS:
-	transfer of data (user plane or control plane);
-	maintenance of PDCP SNs;
-	duplicate discarding.
Therefore, it can be assumed that SDAP and PDCP entities are required for NR MBS
Observation 4: It can be assumed that SDAP and PDCP entities are required for NR MBS
In this way, gNB-CU needs to configure SDAP and PDCP layers for each NR PTM logical channel, while the configuration of other layers such as RLC, MAC, PHY should be done by gNB-DU.
Proposal 1: gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTM logical channel, while gNB-DU is responsible for configuring other layers such as RLC, MAC, PHY.
Specifically, to inform gNB-DU of the configuration information for these NR PTM logical channels, a new non-UE associated procedure needs to be introduced into F1 interface; This procedure is responsible for assigning PTM bearer identity and transmitting MBS session related information, such as Qos profile, to gNB-DU .
Proposal 2: A new non-UE associated procedure needs to be introduced into F1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.
In addition, for MBS reception of connected UE, gNB is allowed to transmit MBS data via PTP or split mode (PTP+PTM), and which mode is used should be under the discussion of RAN2. However, at least in terms of protocol stack architecture, either PTP or split mode (PTP+PTM) needs to support the entire UP protocol stack, i.e. SDAP+PDCP+RLC+MAC, as well as at least needs to configure the radio parameters of the PTP logical channel for MBS reception of connected UE.
Similarly，for RAN split architecture, gNB-CU needs to configure SDAP and PDCP layers for each NR PTP logical channel, while the configuration of other layers such as RLC, MAC, PHY should be done by gNB-DU
Proposal 3: gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTP logical channel, while gNB-DU is responsible for configuring other layers such as RLC, MAC, PHY.
Specifically, to inform gNB-DU of the configuration information for these NR PTP logical channels, a UE Associated Procedure is required on the F1 interface; This procedure is responsible for assigning PTP bearer identities and transmitting MBS session-related information, such as QOS parameter information, etc.
According to the last RAN3 discussion, most companies believe that "the UE context on F1 should contain MBS context information." But it needs to be clarified that the MBS context information here is a parameter configuration related to PTP logical channel.
Proposal 4: The UE context on F1 should contain MBS context information，which is related to PTP logical channel.
2.2	User Plane over F1 interface：
For 5G network architecture with CU and DU split, CP and UP separation, how to transfer MBS service data over F1 interface needs further discussion in RAN3. Based on the classification of MBS transport mode over N3 interface, it is necessary to distinguish the two different transport modes over F1 interface. 
For 5GC Shared MBS traffic delivery method, there are two cases to be discussed. One case is that PTP mode over Uu interface is applied, for this case, an individual MBS transport tunnel should be established for each MBS session of UE between CU and DU. Other case is that PTM mode over Uu interface is applied, for this case, a F1 shared MBS transport mode should be established within the DU, it means that a single copy of those MBS data packets is deliverd to a DU, which then delivery them to one or more cells.
In addition, for split mode (PTP+PTM), the “split” point between PTM and PTP should be PDCP, and PDCP feedback/retransmission could be supported for at least the services which need a relatively high QoS demand. If PDCP feedback is supported, it seems more suitable to deliver the retransmitted packets over the PTP leg. And if the gNB is a split one, this packet should be delivered in a separate F1-U tunnel, or otherwise the gNB-DU cannot deduce the UE toward which the packet should be sent. The case on transmitting the forwarded data in the target gNB is similar. Therefore, separate F1-U tunnel should be used for PTP delivery other than the “main” F1-U tunnel used for PTM delivery.
As depicted in the following figure, individual and shared MBS transport mode can exist over F1 interface simultaneously: 



Proposal 5: In case PTP mode over Uu interface is applied, a F1 individual MBS transport tunnel should be established for each MBS session of UE between CU and DU.
Proposal 6: In case PTM mode over Uu interface is applied, a F1 shared MBS transport mode should be established for each MBS session between CU and DU.
Proposal 7: Individual and shared MBS transport mode can exist over F1 interface simultaneously.

2.3	Impact over E1 interface：
For separation architecture of user and control plane, it is necessary to consider how to design the signaling procedure over E1 interface. Similarly, from the perspective of functional allocation, gNB-CU-UP hosts SDAP and PDCP Protocols of the UP plane. Therefore, according to the above discussion on the MBS signaling procedure over F1 interface, the configuration information of SDAP and PDCP layers for each NR PTM logical channel should be transferred between gNB-CU-CP and gNB-CU-UP. Additionally, the configuration information of SDAP and PDCP layers for each NR PTP logical channel should be transferred between gNB-CU-CP and gNB-CU-UP. 
Proposal 8: The configuration information of SDAP and PDCP layers for each NR PTM logical channel should be transferred between gNB-CU-CP and gNB-CU-UP
Proposal 9: The configuration information of SDAP and PDCP layers for each NR PTP logical channel should be transferred between gNB-CU-CP and gNB-CU-UP
Specifically, to inform gNB-CU-UP of the configuration information for these NR PTM logical channels, a new non-UE associated MBS bearer management procedure needs to be introduced into E1 interface; This procedure is responsible for assigning PTM bearer identity and transmitting MBS session related information, such as Qos profile, and radio parameters of SDAP and PDCP layer for the MBS session to gNB-CU-UP .
Proposal 10: A new non-UE associated MBS bearer management procedure needs to be introduced into E1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.
Specifically, to inform gNB-CU-UP of the configuration information for these NR PTP logical channels, a UE associated bearer management Procedure is required on the E1 interface; This procedure is responsible for assigning PTP bearer identities and transmitting MBS session-related information, such as QOS parameter information, and parameter configurations for SDAP and PDCP
Proposal 11: Current BEARER CONTEXT SETUP REQUEST procedure can be reused to transfer MBS context information，which is related to PTP logical channel, to gNB-CU-UP.
3	Conclusion
In the previous sections we made the following observations and proposals: 
Observation 1: The LTE SC-PTM technique can be used as the baseline of NR MBS reception for Idle or Inactive UE.
Observation 2: An independent radio configuration procedure for the PTM channel can be considered in NR MBS.
Observation 3: The radio parameters of NR PTM logical channel for a MBS session can be independently configured to Idle or Inactive UE by gNB itself.
Observation 4: It can be assumed that SDAP and PDCP entities are required for NR MBS
Proposal 1: gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTM logical channel, while gNB-DU is responsible for configuring other layers such as RLC, MAC, PHY.
Proposal 2: A new non-UE associated procedure needs to be introduced into F1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.
Proposal 3: gNB-CU is responsible for configuring SDAP and PDCP layers of NR PTP logical channel, while gNB-DU is responsible for configuring other layers such as RLC, MAC, PHY.
Proposal 4: The UE context on F1 should contain MBS context information，which is related to PTP logical channel.
Proposal 5: In case PTP mode over Uu interface is applied, a F1 individual MBS transport tunnel should be established for each MBS session of UE between CU and DU.
Proposal 6: In case PTM mode over Uu interface is applied, a F1 shared MBS transport mode should be established for each MBS session between CU and DU.
Proposal 7: Individual and shared MBS transport mode can exist over F1 interface simultaneously.
Proposal 8: The configuration information of SDAP and PDCP layers for each NR PTM logical channel should be transferred between gNB-CU-CP and gNB-CU-UP
Proposal 9: The configuration information of SDAP and PDCP layers for each NR PTP logical channel should be transferred between gNB-CU-CP and gNB-CU-UP
Proposal 10: A new non-UE associated MBS bearer management procedure needs to be introduced into E1 interface to independently transfer the configuration information for NR PTM logical channel and MBS session related information, such as Qos profile, etc.
Proposal 11: Current BEARER CONTEXT SETUP REQUEST procedure can be reused to transfer MBS context information，which is related to PTP logical channel, to gNB-CU-UP.
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