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Introduction

RAN#88 in June approved a MBS WID [2]. As part of this WID, RAN3 will specify required changes on the RAN architecture and interfaces, assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU. In this contribution, the necessary enhancements to F1 interface and E1 interface to support NR MBS are discussed. 

Discussion
It is decided that gNB makes the decision of the dynamic switch between PTP transmission and PTM transmission, while which sublayer make the decision and the details on how to make decision are FFS. It impacts the control procedure in the F1 interface. While in the user plane, no matter which entity make the decision, the impact to the user plane is same. In the user plane, the first general question is how many tunnels should be setup in F1 to carry the same MBS data from the CU-UP to DU?
For the PTM transmission, there is no doubt to use a common tunnel in F1. While for the PTP transmission, we need to decide one from the below two options:
1) One PTP tunnel for each MBS UE.

2) Re-use the common tunnel used for PTM. 
How many tunnels should be setup in F1 is related to the user plane protocol adopted by the MBS data transmission. If RAN2 decides to use different PDCP entity for PTP transmission and PTM transmission, then the option 1 should be concluded. If RAN2 decides the common PDCP for PTP and PTM and decides the common PDCP acting as the anchor for PTP and PTM dynamic switch, the PDCP packet generated by the common PDCP will be either transmitted to PTP RLC or to PTM RLC. The situation is similar as the previous discussion for PDCP duplication transmission in F1. In that case two tunnels are setup in F1. Each tunnel is linked to a RLC entity. The data transmitted via a tunnel can be sent to the correct RLC without further handling in DU. We know MBS PTP transmission and PTM transmission will use different RLC entity. PTP can use AM RLC while PTM can use UM RLC. In order not to introduce new functionality to DU, it is better to setup a dedicated tunnel for each PTP transmission.
Proposal 1: 
It is proposed to setup UE dedicated tunnel for MBS PTP transmission and a common tunnel for MBS PTM transmission. 
Whether separated PDCP entities will be used for PTP/PTM transmission is discussed in RAN2. It has no conclusion so far. But we know different RLC entity can be used for PTP and PTM transmission. So in the F1 interface control plane, a question is how to configure PTP/PTM configuration in DU. There are three methods can be used to notify the MBS PTP/PTM configuration from CU to DU

1) Existing UE dedicated message (e.g. UE Context Setup Request) will be used for PTP configuration and re-use the existing UE dedicated message to carry MBS PTM configuration. The drawback is the MBS PTM configuration is same for all MBS users. This configuration is duplicated transmitted for every MBS user. 
2) Define a new MBS specific message to carry MBS PTM configuration. PTP configuration is carried in UE dedicated message. If RAN2 decides PTP RLC and PTM RLC have some related operation, e.g. the retransmission will be transmitted in PTP RLC, the DU should know the relationship between them. In this case, the UE dedicated message should carry the information that to link PTP and PTM together, e.g. MBS service ID or MBS bearer ID can be used to make the linkage.
3) Define a new MBS dedicated message. Both PTM and PTP information are included in MBS dedicated message. We think it is not an applicable solution considering the MBS user could be many. 
In the E1 interface, the PDCP configuration, e.g. common PDCP for PTP/PTM or different PDCP for PTP/PTM, is pending to RAN2 decision. So how to configure PDCP in CU-UP need further discussion. While in the F1 interface, if UE dedicated tunnel for MBS PTP transmission should be setup and common tunnel should be setup for PTM transmission, as proposed in proposal 1, DU need to assign per-UE TNL and need to assign a TNL per MBS/MBS bearer. Therefore in the control plane, we think it is better let the CU configure PTP transmission in UE dedicated message and configure PTM transmission in MBS specific procedure. 
Proposal 2: 
It is proposed to define MBS specific procedure in F1 to setup PTM configuration in the DU. 
The text proposal for F1 impact is in R3-206028.
Conclusion

RAN3 is requested to discuss and if possible agree on the following proposals:
Proposal 1: 
It is proposed to setup UE dedicated tunnel for MBS PTP transmission and a common tunnel for MBS PTM transmission. 
Proposal 2: 
It is proposed to define MBS specific procedure in F1 to setup PTM configuration in the DU. 
The text proposal for F1 impact is in R3-206028.
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