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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. During the past RAN2 meetings, many agreements were made on the dynamic PTM/PTP switch with the service continuity for the WI. The discussion on the procedure for the dynamic PTM/PTP switch is made in the contribution and the related proposals are suggested.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]
2. Procedure for dynamic PTM/PTP switch
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Upon the reception of the MBS session setup request from 5GC, gNB determines which delivery mode to be used for the MBS session. If gNB decides to transmit the MBS session with delivery mode 1, gNB can execute the following procedure to transmit the MBS session with delivery mode 1 and support the dynamic PTM/PTP switch during the MBS session transmission.
(1) In each cell transmitting the MBS session, gNB establishes the PTM bearer and the PTP bearer for each UE receiving the MBS session. The PTM bearer and each PTP bearer are on the same BWP. In order to avoid the BWP switch between the unicast session reception and the MBS session reception in the UE side, the same active DL BWP is configured to the UEs receiving the MBS session with the PTM bearer and each PTP bearer on the same active DL BWP.
(2) For each UE receiving the MBS session, both the PTM bearer and the PTP bearer are by default configured by gNB to support the dynamic PTM/PTP switch with the switch delay as little as possible. In order to reduce the power consumption in the UE side, the DRX mode for the PTM bearer monitoring is by default configured. The unitary DRX mode for both the unicast session reception and the PTP bearer monitoring is by default configured. If the DRX mode for the PTM bearer monitoring is not configured, UE doesn’t monitoring the PTM bearer. If the unitary DRX mode is not configured, UE doesn’t monitoring the unicast session and the PTP bearer.
Based on the above processing, each UE executes the following processing:
· Configure both the PTM bearer and the PTP bearer
· Monitor the PTM bearer according to the DRX mode for the PTM bearer monitoring
· Monitor the unicast session and the PTP bearer according to the unitary DRX mode
(3) During the MBS session transmission, gNB can execute the dynamic PTM/PTP switch as below. 
· At the starting point of the MBS session transmission, according to the steps (1) and (2), the PTM bearer and PTP bearer per UE are used by default. Such configuration is just one feasible configuration. The other feasible configurations can be made if necessary. For example, due to the high load over Uu, at the starting point of the MBS session transmission, gNB only uses the PTM bearer. The DRX mode for the PTM bearer monitoring is configured. The unitary DRX mode per UE is just configured for the unicast session reception of the UE.
· During the MBS session transmission, gNB can execute the dynamic PTM/PTP switch through updating/cancelling the DRX mode for the PTM bearer monitoring and updating/cancelling the unitary DRX mode per UE. The updated DRX mode can be sent to UE by MAC CE or DCI format. The cancelled DRX mode can be indicated to the UE by MAC CE or DCI format. 
Based on the above procedure for the dynamic PTM/PTP switch, for an MBS session with delivery mode 1, UE receiving the MBS session configures both the PTM bearer and the PTP bearer for the MBS session reception before the MBS session starts. But which bearer to be used should be decided by which DRX mode to be configured by gNB. UE only needs to receive the MBS session with the bearer(s) (only PTM bearer, only PTP bearer, or both PTM bearer and PTP bearer) associated with the configured DRX mode(s).
From the gNB side, how to make the PTM/PTP switch command is an implementation problem. The dynamic PTM/PTP switch command is converted by gNB into the updating/cancelling of the associated DRX mode. The updated/cancelled DRX mode is sent to UE by MAC CE or DCI format. In order to satisfy the data lossless reception during the dynamic PTM/PTP switch, the PDCP entity of each MRB of the MBS session is the actor of the dynamic PTM/PTP switch. 
Based on the above discussion, the following proposals are suggested.
[bookmark: OLE_LINK72][bookmark: OLE_LINK73]Proposal 1: For the MBS session with delivery mode 1, the PTM bearer and the PTP bearer per UE are by default established in the cell by gNB. The PTM bearer and the PTP bearer are by default configured by gNB to each UE. The DRX mode for the PTM bearer monitoring is by default configured. The unitary DRX mode for the unicast session reception and the PTP bearer monitoring is by default configured.
Proposal 2: For the MBS session with delivery mode 1, during the MBS session transmission, the dynamic PTM/PTP switch can be executed through updating/cancelling the DRX mode for the PTM bearer monitoring and updating /cancelling the unitary DRX mode. The updated/cancelled DRX mode can be sent to UE by MAC CE or DCI format.
[bookmark: _Ref40865202]Proposal 3: The PDCP entity of each MRB of the MBS session is the actor of the dynamic PTM/PTP switch.

If the MBS session with delivery mode 1 has at least one SPS MRB, how to execute the PTM/PTP switch for such SPS MRB needs to be solved. One feasible solution is described as below.
(1) For an SPS MRB of the MBS session, the SPS resource is by default allocated to the PTM bearer for sending this SPS MRB with the PTM bearer. At the same time, the SPS resource is by default allocated to the PTP bearer for send this SPS MRB with the PTP bearer.
(2) [bookmark: OLE_LINK70][bookmark: OLE_LINK71]Which bearer to be used for this SPS MRB is decided by which SPS resource is activated by gNB. gNB can activate/de-activate the SPS resource for the PTM/PTP bearer with the PDCCH scrambled with CS-G-RNTI/CS-RNTI.
(3) If the MBS session has more than one SPS MRB, the DCI format on the PDCCH is used to indicate which SPS MRB is associated with the current PDCCH.
Based on the above discussion, the following proposal is suggested.
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]Proposal 4: If the MBS session with delivery mode 1 has at least one SPS MRB, the SPS resource for an SPS MRB of the PTM/PTP bearer is by default configured by gNB. gNB can activate/de-activate the SPS resource for this SPS MRB of the PTM/PTP bearer with the PDCCH scrambled with CS-G-RNTI/CS-RNTI. The DCI format on the PDCCH is used to indicate which SPS MRB is associated with the current PDCCH.

3. Conclusion
Based on the discussion in the above sections, the following proposals for the dynamic PTM/PTP switch are proposed.
Proposal 1: For the MBS session with delivery mode 1, the PTM bearer and the PTP bearer per UE are by default established in the cell by gNB. The PTM bearer and the PTP bearer are by default configured by gNB to each UE. The DRX mode for the PTM bearer monitoring is by default configured. The unitary DRX mode for the unicast session reception and the PTP bearer monitoring is by default configured.
Proposal 2: For the MBS session with delivery mode 1, during the MBS session transmission, the dynamic PTM/PTP switch can be executed through updating/cancelling the DRX mode for the PTM bearer monitoring and updating /cancelling the unitary DRX mode. The updated/cancelled DRX mode can be sent to UE by MAC CE or DCI format.
Proposal 3: The PDCP entity of each MRB of the MBS session is the actor of the dynamic PTM/PTP switch.
Proposal 4: If the MBS session with delivery mode 1 has at least one SPS MRB, the SPS resource for an SPS MRB of the PTM/PTP bearer is by default configured by gNB. gNB can activate/de-activate the SPS resource for this SPS MRB of the PTM/PTP bearer with the PDCCH scrambled with CS-G-RNTI/CS-RNTI. The DCI format on the PDCCH is used to indicate which SPS MRB is associated with the current PDCCH.
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