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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. This work item focuses on providing both the NR MBS solution for RRC_CONNECTED UEs and the NR MBS solution for RRC_IDLE/RRC_INACTIVE UEs. In the contribution, the dynamic switch between PTM and PTP with service continuity is studied and the related proposals are made.

2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]Dynamic switch between PTM and PTP with service continuity
For an MBS dedicated to a group of RRC_CONNECTED UEs, one or several active PTM bearers can be set up to provide the MBS over PTM. In order to ensure the reception quality of the MBS by a UE in the group, an active PTP bearer for the UE can be set up. In order to support the dynamic switch between PTM and PTP with the switch delay as less as possible, both the PTM bearers and the PTP bearers can be set up by gNB upon the reception of the MBS session setup request form the 5GC. 
In detail, upon the reception of the MBS session setup request form the 5GC, gNB decides how to provide the MBS to a group of RRC_CONNECTED UEs. If gNB decides to set up one or several active PTM bearers for the MBS, gNB selects one MBS specific BWP for each PTM bearer. The MBS will be transmitted on the selected BWP with the active PTM bearer. For each PTM bearer, gNB pre-configures the inactive PTP bearer on the same BWP for each UE which needs to receive the active PTM bearer.
Upon the reception of the MBS session setup request form the 5GC, if gNB decides to set up an active PTP bearer for each UE in the group, gNB selects one or several MBS specific BWP for the active PTP bearers to be set up. For each selected BWP, gNB pre-configures an inactive PTM bearer on the same BWP.
When the reception quality of the active PTM bearer by a UE doesn’t satisfy the QOS requirement of the MBS, gNB can activate the inactive PTP bearer of the UE.
When the numbers of the active PTP bearers on an MBS specific BWP becomes larger and larger, in order to save the radio resource, gNB can activate the inactive PTM bearer on the same BWP.
The dynamic switch between PTM and PTP reflects on the scheduling of the PTM/PTP bearer. The MAC layer (NR cell’s scheduler) schedules each active PTM bearer and each active PTP bearer. The MAC layer doesn't schedule an inactive PTM/PTP bearer. Therefore, the MAC layer is the actor of the PTM/PTP switch. The switch commander can be made by the RRC layer and the MAC layer itself. Some examples are given to show how to execute the PTM/PTP switch.
Example 1: PTM/PTP switch commander from RRC layer
Upon the reception of the MBS session setup request from the 5GC, the RRC layer executes the access control for the MBS session. The RRC layer decides how to provide the MBS session in the NR cell for a group of RRC_CONNECTE UEs. The RRC layer decides how many active PTM/PTP bearers are setup and where to set up. The commander are sent to the MAC layer for the active PTM/PTP bearers to be scheduled.
Example 2: PTM/PTP switch commander from RRC layer
When a UE moves at the edge of the cell, it will send the measurement report to gNB. When receiving the measurement report from the UE, the RRC layer can send the switch commander to activate the inactive PTP bearer of the UE to the MAC layer before the UE is handed over to the target cell. 

Example 3： PTM/PTP switch commander from MAC layer itself
When the uplink feedback is configured for the UEs in the group to send the HARQ-ACK information to the MAC layer, the MAC layer can activate the PTP bearer of each UE if the MAC layer finds the BLER higher than the BLER threshold.

Example 4： PTM/PTP switch commander from MAC layer itself
When the idle DL radio resource is less than the pre-configured threshold, the MAC layer may activate the inactive PTM bearer at right and make the active PTP bearer into inactive one by one.
In order to save the RLC layer resource, no RLC entity is configured by gNB for each inactive PTM/PTP bearer.  gNB can configure K groups of RLC parameters for each inactive PTM/PTP bearer with the k-th group of RLC parameters used for configure the k-th RLC entity.
gNB can pre-configuration the RLC entity pool. The RLC entities in the pool are shared by all inactive PTM/PTP bearers.

Based on the above discussion, the following proposals are made.
Proposal 1: On the BWP with an active PTM bearer, pre-configure the inactive PTP bearer for each UE receiving the PTM bearer.
Proposal 2: On the BWP with active PTP bearers, pre-configure the inactive PTM bearer.
Proposal 3: The MAC layer is the actor of the PTM/PTP switch. The switch commander can be made by the RRC layer and the MAC layer itself. 

Proposal 4: Support the PTM/PTP switch commander over F1.
Proposal 5: Support the PTM/PTP bearer configuration information over F1.


3. Conclusion
Based on the discussion in the above sections, the following proposals for dynamic switch between PTM and PTP with service continuity are proposed and expected to be discussed.
Proposal 1: On the BWP with an active PTM bearer, pre-configure the inactive PTP bearer for each UE receiving the PTM bearer.
Proposal 2: On the BWP with active PTP bearers, pre-configure the inactive PTM bearer.
Proposal 3: The MAC layer is the actor of the PTM/PTP switch. The switch commander can be made by the RRC layer and the MAC layer itself.
Proposal 4: Support the PTM/PTP switch commander over F1.
Proposal 5: Support the PTM/PTP bearer configuration information over F1.
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